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(54) Job scheduling system for print processing 



(57) A user equipment issues a job for a plurality of 
documents to a printing system by one operation. The 
user equipment assigns attributes to the job, the 
attributes including the specification of collation/uncolJa- 
tton, the designation of processing start instruction wait, 
the designation of exclusive processing, and the desig- 
nation of password input wait The printing system 
effects printing of the plurality of documents corre- 
sponding to attributes of the documents under control of 
a job scheduling device. The job scheduPng device car- 
ries out the pausing of documents included in the job, 
the modification of attrtoutes. addressing of document 
receiving failures, and search of a document whose far- 
mat is to be converted, thereby making rt possible to 
efficiently print the pfuraJfty of documents. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to a job scheduling system 
which schedules job requests issued from a terminal 
equipment using a queue and requests a job execution 
section to carry out print processing by passing the jobs 
to the job execution section. 

2. Discussion of the Related Art 

In the print processing executed by a conventional 
print processing system, a job schedufing device 
receives a Job request delivered from a terminal equip- 
ment in a network, and this job is sent to a job execution 
section after the job request has been subjected to a 
predetermined scheduling operation, whereby print 
processing and conversion are executed. The job 
scheduling device sequentially stores prim data, which 
forms the job request and an aggregate of attribute 
groups of the print data (hereinafter referred to as a doc- 
ument) in the queue as one operation unit (hereinafter 
referred to as a job). The scheduling operation is carried 
out job by job. Hereinafter, such scheduling is called the 
scheduling of a one-job^ftidocurrient. 

When a user attempts to produce a plurality of out- 
puts of jobs having the same contents, a corresponding 
number of job requests must be issued in a conven- 
tional job processing system. These Jobs are handled 
as different jobs, and therefore output results corre- 
sponding to these job requests are mixed with output 
results for job requests from another user, it takes much 
time for the user to distinguish the user's output results 
from other results. 

Although a plurality of jabs share the same print 
data, each of the jobs requires the print data when a 
plurality of job requests are issued. When the volume of 
data is large, an increased burden is imposed on a 
memory device such as a cfisk. Further, when a job 
includes documents which require conversion* conver- 
sion is executed job by job, thereby resulting in poor 
processing efficiency. Thus, the use of various 
resources becomes wasteful. 

On the other hand, a job processing can be canted 
out using acceptance completion type sequential 
processing or non-acceptance completion type sequen- 
tial processing. In the acceptance completion type 
sequential processing, a document processing request 
is not issued until aD of the documents which form the 
job are received. In the non-acceptance completion 
type sequential processing, processing requests are 
issued in the order in which the documents are 
received. The non-acceptance completion type sequen- 
tial processing is suitable for the case where a high- 
speed printer is used- The acceptance completion type 
sequential processing is suitable for the case where the 



collation and uncoEafion of a job are controlled. How- 
ever, in the acceptance completion type sequential 
processing, it is necessary to watt the issue of a 
processing request until all of the documents are 

5 received, which in turn delays scheduling and renders 
the overall processing time longer. 

The collation (collation is carried out) means that 
the pages of a document are collated and a specified 
number of documents are output and the uncollation 

10 (collation is not carried out) means that a specified 
number of documents are output page by page. 

An object of the present invention is to provideajob 
processing system capable of improving job processing 
efficiency when a plurality of jobs having the same con- 

is tents are output 

In the case of the scheduling of the conventional 
one-lob rnuitklocurnertt, the next job processing request 
is not issued to the job execution section until a job at 
the head end of a printer queue is completed. So long 

20 as a previous job remains in the queue, the next job 
processing request is not issued. For this reason, it is 
possfole to easily perform a processing start wait oper- 
ation, or a processing completion wait operation, and a 
password input wait operation by checking whether or 

25 not tha job at the head end of the printer queue is des- 
ignated for a processing start wait, a processing com- 
pletion wait, or a password input wait 

The job execution section having high throughput 
can process a plurality of documents at one time. How- 

30 ever, the job scheduling device can only issue a job 
processing request at limited timing, and hence it was 
sometimes impossible to effectively utilize the through- 
put of the job execution section. 

Fig. 21 is an explanatory view showing the retation- 

ss ship between the state of a printer queue and a docu- 
ment which is processed by a job execution section. In 
Fig. 21, a job scheduling device (not shown) is inter- 
posed between a printer queue 5 and a job execution 
section 6, and this job scheduling device schedules 

40 jobs. Jobs 1 to 4 are queued in the printer queue 5. 
Processing request for all documents have already 
been issued with respect to a job 1 at the head end of 
the queue. On the other hand, the processing of the job 
shifts sequentially from step 1 to step 3 ki the job execu- 

45 fon section 6, 

For the jobs in the queue, a large circle at the top of 
each column represents a queue object of a job, and 
smaller circles following the large circle in each column 
represent queue objects of a document 

50 The job execution section 6 advances the process- 
ing of the document to step 2 when the processing at 
step 1 is completed, and Informs the job scheduling 
device that it can accept a processing request Upon 
receipt of the acknowledgement from the job execution 

55 section 6, the job scheduling device Issues a processing 
request to the job execution section 6 tor a document 
subsequent to the currently completed job. and exe- 
cutes processing of step 1 . After the processing of step 
3 has been completed, the job execution section 6 
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informs the job scheduling device of the completion of 
the processing of that document The job scheduling 
device considers the processing of the document for 
which the acknowieddftriient has been issued to have 
been completed, and the job is moved to a terminate 
(completion) queue (not shown) after the processing of 
the final document of the job has been completed. The 
job scheduling device issues a processing request to 
the job execution section 6 with respect to the next job 2 
at the head end of the printer queue 5- 

ln some case, the job scheduling device cannot 
Issue a document processing request to the job execu- 
tion section 6 even when the job execution section 6 is 
liable to cany out processing, which results in an 
unprocessed document Is In the printer queue 5. 

For example, Fig. 21 shows that processing 
requests for all jobs have already been issued with 
respect to the job 1 , and that a job 1-4, i.e., a document 
4 of the job 1, is being processed in the job execution 
section 6. When the job 1 A is shifted to step 2 alter hav- 
ing been subjected to the processing at step 1, H 
becomes posstole to carry out the processing of step 1. 
The job execution section 6 informs the job scheduling 
device that it can accept processing. However* the jab 
scheduling device has not yet received the acknowl- 
edgement of the completion of the processing of jobs 1 - 
2, 1-3. and 1-4 from the job execution section 5, Accord- 
ingly, the job scheduling device can neither shift the job 
1 from the head end of the printer queue 5 nor issue a 
processing request tor a Job 2-1 . In other words, in spite 
of the fact that the job execution section 6 informs the 
job scheduling device that it can accept processing, the 
job execution section 6 cannot receive a processing 
request for the job 2-1 from the job scheduling device 
until the processing of the job 1-4 is finished- Hence, the 
job execution section 6 is idle for a waiting time, and it 
takes a long time to execute job processing. As a result 
of trite, even if the job execution section 6 can process a 
plurality of documents at one time, it becomes impossi- 
ble to effectively utilize the throughput of (he job execu- 
tion section. 

As previously mentioned, the job scheduling device 
controls jobs by checking whether or not a job at the 
head end of the printer queue 5 is set to the processing 
start waft or the processing completion wait, and the 
password input wait- If processing requests for docu- 
ments were issued with respect to jobs other than the 
job at the head end of the queue when the job schedul- 
ing device received the actaowledgemenl from the job 
execution section 6, it will become impossible for the job 
scheduling device to control these jobs. 

Anottter object of the present Invention Is to provide 
a job processing system capable of continuously issu- 
ing document processing requests without obstructing 
job control such as a processing start watt 

When print processing is conventionally carried out 
using a print server connected to a network system, it is 
necessary to send the print server print data described 
in a print format which a printer to be connected to the 
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server can interpret For this reason, a local user in the 
network system has to send print data after confirming 
the printer format of a printer which accepts a print 
processing roquQst If the print data were sent together 

e with a wrong print format for that printer, the print data 
might not be printed, 

A print server is put forward which converts the print 
format of received print data to another print format 
which a printer connected to the priit server can irtter- 

10 pret when the print data described in a print format 
which the printer cannot interpret The print format is a 
PDL format such as PostScript or biterpress, 

Japanese Patent Unexamined PubGcatjon No. Hei. 
3-251915 discloses a print server, wherein a printer 

15 name corresponding to a print command is sent to a 
print server before the transmission of print data, the 
print server selects print command converter means 
corresponding to the received print command, and the 
thus selected print command converter means control a 

so printer connected to the print server. 

However, in the case of the above mentioned con- 
ventional print server, the print format of the prim data Is 
converted immediately before the printer processes the 
print data. Hence, the printer comes to a standstill dur- 

25 ing the conversion of the print format which in turn dete- 
riorates the throughput of the printer. Particularly in the 
case of a completion type job, the conversion of a print 
format is not carried out until all documents are 
received, and hence the printer stops for a longer period 

tso of time. 

Similarly, the print server disclosed in Japanese 
Patent Unexamined Publication No. Hel. 3-251915 con- 
verts the print formal of print data to a date format of a 
printer connected to the server immediately before print 

35 processing is Carried out Therefore, the printer has to 
stop during the conversion of the print format. 

StHI another object of the present invention is to 
provide a print processing device designed to reduce 
the idle time of a primer and improve the throughput of 

40 the printer by previously converting a Job Including doc- 
uments which need conversion processing. 

In the scheduling of a conventional one-job mutti- 
document when it is necessary to process a plurality of 
documents as one job, an instruction to thai effect is 

<s sent from terminal equipment together with a schedule 
attrfoute. This schedule attnoute basically comprises 
two types of attribute; namely, an aiter-cornplete 
attribute and a before-complete attribute The after- 
complete attribute means that a print processing device 

so carries out scheduling in such a way as to execute a Job 
upon receipt of all print documents related to that job. 
The before-complete attribute means that a print 
processing device carries out scheduling in such a way 
as to execute a job with respect to a received print doc- 

55 ument every time receiving each of prim documents of 
that job. 

By the way, document data to be transmitted might 
be interrupted as a result of a network failure while print 
request for a plurality of print documents are being 
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processed as one job. If such a receiving failure arises, 
the print processing device has to wait until the last doc- 
ument arrives in the case of the after-complete attribute, 
so that the print processing is interrupted for a long 
period of time. On the other hand, in the case of the $ 
before-complete attribute, previously received print doc- 
uments are printed one by one, and therefore the printer 
is occupied for a fong period of time until the current 
print processing is cancelled. 

The present invention is conceived to solve these 10 
drawbacks rn the conventional system, and the object of 
the invention is to provide print processing device and 
method wherein if the next document of a job is not 
received because of a failure, print processing will not 
be Interrupted for a long period of time and a printer wifl is 
not be occupied for a long period of time. 

Generally, in a conventional network system, each 
of a number of subscriber workstations {client worksta- 
tions) in the network issues a job processing request to 
each type of server, and the server which received that so 
job processing request temporarily puts the job in a 
queue in the form of FIFO {First-fn First-Out) and proc- 
esses jobs in a stand-by state one by one . For example, 
in a print system, a print server which accepted print 
jobs from a client wortetation stares the print jobs in a 25 
printer queue one after another and outputs the jobs in 
a stand-by slate to a printer one by one every time the 
printer completes print processing. For this reason, a 
user who wants to quickly obtain a print output has to 
issue a print request to the print server as soon as pos- w 
sible, which might cause the user to erroneously specify 
print attrfcutes such as a paper size and a tray number. 

In adcfton, some of the current print systems can 
effect the print processing of a one-job muftidocument in 
which a plurality of documents are handled as one job, 35 
as well as the print processing of a one-job one-docu- 
ment in which one job simply comprises one document 
Therefore, an unwanted document often gets mixed in 
with a job. 

In such a case, accenting to the conventional tech- 40 
ndogy. it is necessary for the user to delete the job held 
In a queue which corresponds to the print request and 
to reissue a print request with modified attrtoutes 

However, as a result of the deletion of and re-regis- 
tration of the job retained in the queue, it takes a long <s 
time to obtain a print result, and an increased burden ts 
imposed on the user. Further, the reissue of the prim 
request results in increased network traffic, and might 
bring about competition for the print server by print 
requests from a plurality of clients. For this reason, it so 
becomes more important to develop a technology of 
temporarily interrupting the processing of a job and 
resuming the job processing after the modification of 
attrfcutes of a job retained in a queue of a print server 
and the cancellation of a specific document included in ss 
a one-tab mufttdocument have been effected. On the 
assumption that a job is processed in the order in which 
the prim server accepts a job, if a job which takes a 
massive amount of time is being processed, it will 



become Impossible to start to process a subsequent job 
so long as the processing of the current job continues. 

Therefore, the manner of implementing a technique 
for temporarily interrupting the processing of a job and 
resuming the job processing after the modification of 
attributes of a job retained in a queue of a print server 
and the cancellation of a specific document included in 
a one-job muftidecument have been effected, becomes 
important 

Accoitfing to the conventional technology, job 
processing is neither interrupted nor resumed on a job* 
by^ob basis, and only the operation of the print server Is 
interrupted and resumed. For example, Japanese Pat- 
ent Unexamined Publication No. Sha 63-276569 Dis- 
closes an off-line printer, wherein information relating to 
a print position when printing is terminated during the 
course of the printing operation ts output to a permanent 
recording medium such as print paper or a non-volatile 
storing medium such as a magnetic disk, so that print- 
ing can be reiaJWy and easily resumed from an accurate 
print position. Even in this printer, print processing is not 
interrupted and resumed on a Job-toy-job basis, but only 
the printer is interrupted and resumed. 

The object of the present invention is to solve the 
above drawbacks in the conventional technology and to 
provide a job processor capable of improving process- 
ing efficiency by effecting the Interruption and resump- 
tion of print processing on a job-by-fob basis as well as 
easily modifying attributes of a job retained in a queue 
and cancelling a specific document included in a one- 
job muftidQcument 

There Is a technology conventionally known as a 
remedy for a network system faflure, wherein informa- 
tion relating to failures occurred with respect to sub- 
scribers on the network's temporarily stored in a tog file, 
and causes of the failures are identified based on the 
information relating to the failures stored in the log hie. 
For example, Japanese Patent Unexamined Publication 
No Sha 81-75463 discloses an information processing 
system configured in such a way that each information 
processor collects status information, representing an 
internal state of the processor itself, under control of an 
abnormal processing program which is executed in 
response to the occurrence of an external interruption 
or the detection of an abnormality, and sends the col- 
lected status information to each of the information 
processors having a display, whereby status information 
tor each information processor is displayed. In other 
words, this conventional technology makes it easy to 
increase the speed of Identification of failures by collect- 
ing status information using the detection of abnormality 
as a trigger, and displaying the status information on a 
display. 

However, according to this conventional technology, 
it ts necessary to collect Information about failures and 
store the information in a log file. Further, a system 
manager has to analyze and restore the information 
held in the fog file, and hence it takes a long time to 
restore the information to its original state immediately 
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before iheocoirrertce of the specified the attribute information or if the terminal 

assumption that a plurality of print jobs are received added the attrflxrte information to trie print data because 

from a plurality of terminate through a network, and that the user had forgot to specify the attribute information, it 

a job scheduling device which prints the plurality of print would have become necessary to temporarily cancel 

jobs one after another using a job execution section (a $ the print job once and to issue a new print request given 

printer) is used, ff any faHures occurred in the job sched- desired attribute information. This imposes an 

tiling device or the printer, the state of the job scheduh Increased burden on the user, as a result of the re-reg- 

ing device or the printer will be temporarily stored in a istration of a print request and brings about a drop in 

log file, and thereafter attempts to recover the job the efficiency of use of a network: Further, a time lag 

scheduling device or the printer from the failure win be w arises before a print output is obtained. Namely, the 

made based on an analysis of the tenures by a system increased burden on the user, a drop in the efficiency of 

manager. use of the network, and a print waiting time becomes 

In other words, once such taHures have occurred, important, 
the failures affect each of the jobs held in the job sched- The present invention is conceived to solve the 
uling device, and therefore ft often takes a long time to ?er above mentioned ctewbacks in the conventional tech- 
recover the jobs from the inference of the failures. For nology, and the object of the invention is to provide a job 
example, ff a failure arises during the course of deletion scheduling device capable of easily modifying attribute 
of a job held in the job scheduling device, print data information by reducing a user's burden, a drop in the 
relating to that job will be deleted, but attrfoutes of that efficiency of the use of a network, and a print waiting 
print data will remain undeleted. For this reason, the so time 
system manager has to delete the attributes later. 

For these reasons, a degree of improvement in an SUMMARY OF THE INVENTION 
operating efficiency attained as a result of reducing the 

influence of failures exerted on a job if the above men- A first object of the present invention is to provide a 

tioned failures arise, becomes important. Particularly, In 25 job processing system capable of irnproving the 

a system which carries out parallel processing such as processing efficiency of a job when a plurality of jobs 

multiprocessing, one failure affects all other portions in having the same contents are output 

the system. A second object of the present invention is to pro- 

The object of the present invention is to solve the vide a job processing system designed so as to be able 

above mentioned drawbacks In the conventional tech- 30 to continuously output document processing requests 

nology and to provide a job scheduling device capable without obstructing job control such as a processing 

of reducing the influence of system failures if they arise start wait. 

in a system and executing job processing according to A third object of the present invention is to provide 
an instruction from a user. a print processing equipment designed so as to reduce 
A conventional printing system, such as a so-called »ff idle time of a printer and to improve a throughput of the 
print system and a copying system, employs a known printer by previously converting a job inducing docu- 
technofogy in which print attributes (hereinafter referred menfe which need conversion, 
to as attribute information) consisting of a paper size, a A fourth object of the present invention is to provide 
tray number, and tie availability of double^sided printing a job processing system which prevents the interruption 
are added to print data, and printing is carried out based 40 of processing for a long period of time and the occupy- 
on the attribute information. For example, when print ing of a printer for a long period of time even if the 
data or copying data are output, attrfcute information processing system cannot accept the next document of 
consisting of, for example, a paper size, the number of a job for reasons of failures, 
pages, and the avaBabirty of double-sided printing, nee- A fifth object of the present invention is to provide a 
essary for printing is set. As a result of sending the job processing equipment capable of solving the prevt- 
attribute information to an output device together with ousfy mentioned drawbacks in the conventional technol- 
document data or copying data, the print data or the ogy, nxxfifying attributes of a job retained in a queue, 
copying data are output in a desired format In this way, easily cancelling a specific document included in a one- 
when a print request Is issued, printing is carried out jab muitidocument and improving processing efficiency 
based on the attribute information, and therefore the so by effecting the Interruption and resumption of process- 
handling of the attribute information becomes irnpor- ingonajob-byiobbasis- 

tant. A sixth object of the present invention is to provide 

However, according to such a conventional techno!- a job scheduling device capable of reducing the influ- 

ogy, the user who issues a print request or a terminal ence of system failures and carrying out job processing 

equipment which the user uses, added the attribute £s according to a user's instruction even when failures 

information to print data. For this reason, if a print arise in a system. 

server, or the like, accepted the print request as a print A seventh object of the present invention is to pro- 
job, it would not have been allowed to change the vide a job scheduling device capable of easily modifying 
attribute information. Hence, rf the user erroneously attribute information by reducing a user's burden, a drop 
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in the efficiency of use of a network, and print waiting 
time even if the attribute information is erroneously 
spedfiBol. 

According to a first aspect of the present invention, 
there is provided a job processing system comprising a s 
terminal equipment for issuing a job request by handling 
a plurality of documents as one job, and a job schedul- 
ing device which sequentially processes jobs by storing 
the jobs, received from the terminal equipment through 
a network, In a queue and sending a job execution sec- 10 
tion a processing request relating to a document speci- 
fied by the job stored in the queue, the terminal 
equipment comprising: attribute information adding 
means for adding information which specifies a job out- 
put method to a job request as attribute information of is 
the job, and the job scheduling device comprising; 
attrfoute information settle means tor acquiring 
attribute information included in the received job and 
sets the attribute information to information which spec- 
ifies a job and a document; a queue tor storing, as a job, so 
a group of items of the information which specify a job 
and a document and output result control means which, 
upon reference to the information items which specify a 
job and a document with respect to the job stored in the 
queue, controls the processing request issued to the job 25 
execution section in such a way that a specified number 
of copies of the job are output using the Information 
which specifies a job output method. 

According to a second aspect of the present inven- 
tion, there Is provided a job processing system ccmpris- oo 
ing a terminal equipment tor issuing a job request by 
handing a plurality of documents as one job, and a job 
scheduling device which sequentially processes jobs by 
storing the jobs, received from the terminal equipment 
through a network, in a queue and sending a job execu- 35 
tkxi section a processing request relating to a document 
specified by the job stored in the queue, the terminal 
equipment comprising: attribute information adding 
means for adding information relating to the number of 
copies of the Job and information relating to a job output *o 
resuft to the job request as job attribute information, and 
the job scheduling device cornprising: attribute informa- 
tion setting means for acquiring attribute information 
included in the received job and sets the attribute infor- 
mation to Information which specifies a job and a docu- as 
ment; a queue for storing, as a job, a group of items of 
the Information for specifying a job and a document; and 
output result control means which, upon reference to 
the information for specifying a job and a document with 
respect to the Job stored In the queue, controls the so 
processing request issued to the job execution section 
In such a way that a specified number of copies of the 
job are only output in a collated manner if collation 
processing is specified in the information relating to a 
job output result using the information which specifies a ss 
job and a document, or in such a way that a specified 
number of copies of the job are only output in an uncol- 
Iated manner if unooJiau'on processing is specified in the 
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information relating to the job output resuft using the 
information which specifies a job and a document. 

According to a third aspect of the present invention, 
there is provided a job processing system comprising a 
terminal equipment for issuing a processing request by 
handling a plurality of documents as one job, a job exe- 
cution section for printing the documents, and a Job 
scheduling device which accepts a document input from 
the terminal equipment through a network and issues a 
processing request relating to that document to the job 
execution section, the terminal equipment comprising: 
control information specifying means for specifying a 
processing start wait for a leading document among the 
plurality of documents, and the job scheduling device 
comprising: preparation means for preparing informa- 
tion which specifies a received document; queuing 
means for storing the prepared information which spec- 
ifies the document by associating the information on a 
job-by-job basis; control information setting means 
which, if a processing start wart is specified for the lead- 
ing document among a plurality of received documents, 
sets the processing start wait to information for specify- 
ing this leading document; and control state setting 
means which, if the processing start wait is set to infor- 
mation which specifies the leading document of the job 
stored in the queuing means, renders that job in a 
processing start wait state, and wherein the job sched- 
ufing device sequentially retrieves jobs stored in the 
queuing means when the job execution section 
becomes enabled to accept processing, issues a 
processing request for a corresponding document when 
there is information specifying a document to which a 
processing request can be issued, and when a job is 
placed in the processing start wait state, prevents the 
Issue of processing requests with respect to a docu- 
ment for that job and documents for subsequent jobs 
until that job is released from the processing start wait 
state by a user's instruction or a timeout 

According to a fourth aspect of the present inven- 
tion, there is provided a job processing system compris- 
ing a terminal equipment for issuing a processing 
request by handling a plurality of documents as one job, 
a job execution section for printing the cfocuments, and 
a job scheduling device which accepts a document 
input from the terrnnal equipment through a network 
and issues a processing request relating to that docu- 
ment to the job execution section, the terminal equip- 
ment comprising: control information specifying means 
for specifying a processing completion wart for a leading 
document among the plurality of aocuments, and the 
job scheduling device comprising: preparation means 
tor preparing information which specifies a received 
document, queuing means tor storing the prepared 
information which specfies the document by associat- 
ing the information on a job-by-job basis; control infor- 
mation setting means which, if a processing completion 
wait is specified for the leading document among a plu- 
rality of received documents, sets the processing com- 
pletion wait to information for specifying this leading 
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document: and control state setting means which, if the 
processing completion wait is set to information which 
specifies the leading document of the job stored in the 
queuing means, renders that job in a processing com- 
pletion wait state, and wherein the job scheduling 
device sequentially retrieves jobs stored in the queuing 
means when the job execution section becomes ena- 
bled to accept processing, issues a processing request 
lor a correspond^ document when there is information 
specifying a document to which a processing request 
can be issued, and when a job is placed In the process- 
ing completion wait state, prevents the Issue of process- 
ing requests with respect to a document for that job and 
documents for subsequent jobs writ that job is released 
from the processing completion wait state by a user's 
instruction or a timeout. 

According to a fifth aspect of the present invention, 
there is provided a job processing system comprising a 
terminal equipment for issuing a processing request by 
handling a plurality of documents as one job, a job exe- 
cution section for printing the documents, and a job 
scheduling device which accepts a document input from 
the terminal equipment through a network and issues a 
processing request relating to that document to the job 
execution section, the terminal equipment comprising: 
control information setting means for specifying a pass- 
word input wait for a leading document among the plu- 
rality of documents, and the job scheduling device 
comprising: preparation means for preparing informa- 
tion which specifies a received document; queuing 
means for storing the information which specifies the 
document by associating the information on a job-by-job 
basis; control information setting means which, if a 
password input wait is set tor the leading document 
among a pluraflty of received documents, sets the pass- 
word input wait to information which specifies that lead- 
ing document; and control state setting means which, H 
the passwoid input wait state is set to information which 
specifies the leading document of the job stored in the 
queuing means, renders that job in a password input 
wait state, wherein the job scheduling device sequen- 
tially retrieves jobs stored in the queuing means when 
the job execution section becomes enabled to accept 
processing, issues a processing request far a corre- 
sponding document when there is Information specify- 
ing a document to which a processing request can be 
issued, and when a job Is placed in the password input 
wart slate, prevents the issue of processing requests 
witfi respect to a document of that job and documents ai 
subsequent jobs until that jab is released from the pass- 
woid input wait state by a user's instruction or a timeout 

According to a sixth aspect of the present Invention, 
there is provided a job processing system comprising a 
terminal equipment for issuing a processing request, 
and a job scheduling device which sequentially proc- 
esses jobs by storing the jobs received from the termi- 
nal equipment in a queue and issuing a processing 
request relating to a document specified by the job 
stored in the queue, to a job execution section, the ter- 



minal equipment comprising: attribute information add- 
ing means for adding information relating to job wait 
control and message information relating to the wait 
control to the job request as attribute information, and 

6 the scheduling device comprising: job information pre- 
paring means for preparing job information which spec- 
ifies a received job; attribute information setting means 
for setting attribute information included in the received 
job in the job Information; a queue for storing the pre- 

10 pared job information in order; control state setting 
means which, if wait control is set to the job information 
stored in the queue, renders a job associated with that 
job information in a wait control state when processing 
of that Job is started or completed; and message Infor- 

is mation informing means which, when the job enters the 
wait control state, informs the terminal equipment of 
message information set with respect to that job. 

According to a seventh aspect of the present inven- 
tion, there is provided a print processor which prints a 

a) document In response to a job request received through 
a network, the print processor comprising: job accepting 
means for accepting the job request queuing means for 
storing the accepted jobs in sequential order; output 
means for printing a document specified by the jab 

es stored in the queuing means; converting means for con- 
verting the document into a format which the output 
means can Interpret: and conversion control means for 
causing the converting means to convert a document 
which needs to be converted when being printed by the 

30 output means, wherein the converting means informs 
the conversion control means that it can carry out con- 
version when conversion processing becomes availa- 
ble, and wherein the conversion control means retrieves 
a document in a format which the output means cannot 

35 interpret from among the documents specified by the 
job stored in the queuing means, and causes the con- 
verting means to convert the format of that document. 

According to an eighth aspect of the present inven- 
tion, there is provided a print processor which carries 

40 out printing upon receipt of a job processing request 
including an instruction for processing print requests for 
a plurality of documents as one job and schedufrig 
attributes, from a plurality of terminate through a net- 
work, the print processor comprising: timer means 

46 which, upon receipt of a job processing request from the 
terminal, checks whether or not a next print document 
was received within a predetermined period of time by 
monitoring a series of documents included in the job 
processing request scheduling attribute judging means 

so which, upon receipt of the job processing request, 
judges whether the scheduling attributes are after-com- 
plete attributes which carry out scheduling in such a 
way that the execution of a job is started upon recent of 
all print documents related to the job or before-complete 

ss attributes which carry out scheduling in such a way that 
a jab is executed with respect to a received print docu- 
ment every time each print document is received; final 
document processing means which, when the timer 
means has judged that the next print document could 
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not be received within a predetermined period of time 
during the reception of the job processing request, han- 
dles a print document which was received immediately 
before this judgement as a final document of the current 
job, if the scheduling attributes are the alter-complete s 
attributes: and job completion processing means which, 
when the timer means has judged that the next preit 
document could not be received within a predetermined 
period of time during the reception of the job processing 
request completes the job by handing a print document w 
which was received immediately before the judgement 
as the final document of the current job, If the schedul- 
ing attributes are the before-complete attributes. 

According to a ninth aspect of the present inven- 
tion* there is provided a print processing method for use is 
in a print processor in the case where a receiving failure 
arises during receipt of a job processing request which 
includes an instruction for processing print requests for 
a plurality of documents as one job and scheduling 
attributes, from a plurality of terminals through a net- so 
work, the print processing method comprising the steps 
of; judging whether or not a next print document was 
received within a predetermined period of time by mon- 
itoring the time at which the next print document is 
received while a series of print documents included in ss 
the job processing request from the terminal are 
received; judging, from the received Job processing 
request whether the scheduling attributes are after- 
complete attributes which carry out scheduling in such a 
way that the execution of a received job is started upon so 
receipt of all print documents related to this job or 
before-complete attributes which carry out schedufing in 
such a way that a job is executed with respect to a 
received print document every time a print document is 
received ; executing a job by hancTirtg a print document ss 
received immediately before the judgement of the 
reception of the next print document as a final print doc- 
ument of this job when the next print document is not 
received within a predetermined period of time, if the 
scheduling attributes are the afteroomplete attributes; *o 
and completing the job by dealing a print document 
received immediately before the judgement of the 
reception of the next print document as the final docu- 
ment of this job when the next print document is not 
received within a predetermined period of time, if the 45 
scheduling attributes are the before-complete attributes. 

According to a tenth aspect of the present inven- 
tion, there is prwttud a job processing device which 
sequentially executes jobs for which processing 
requests were accepted, the job processing device so 
comprising: first queuing means for sequentially storing 
jobs for which processing requests were accepted; sec- 
ond queuing means for sequentially storing jobs whose 
processing is to be interrupted from among the jobs 
stored in the first queuing means; queue control means & 
which moves the job stored in the first queuing means 
from the first queuing means to the second queuing 
means in response to a job processing tnterruption 
request and moves the jobs stored in the second queu- 



ing means from the second queuing means to the first 
queuing means in response to a job resumption 
request; and job execution means for sequentially exe- 
cuting the jobs stored In the first queuing means. 

Arxttrtfng to an eleventh aspect of the present 
invention, there is provided a job scheduling device 
which sequentially stores jobs, tor which processing 
requests were received from terminals, m a queue and 
sequentially processes the jobs held in the queue using 
a job execution section, the job scheduling device com- 
prising: a plurality of queues provided corresponding to 
states of the Jobs; scheduling means for schedufrig the 
jobs using the pfurafity of queues; and recovery means 
for recovering previous state of each of the jobs being 
held in the plurality of queues, at the time of recovery 
from a failure, if any failure occurred while the jobs are 
being scheduled by the scheduling means. 

According to a twelfth aspect of fte present inven- 
tion, there is provided a job schadu&ng device for stor- 
ing, in a queue, print jobs which include print data and 
attribute information and for which processing requests 
were received from terminals, and for sequentially print- 
ing the print jobs held in the queue based on the 
attribute information using a job execution section, the 
job scheduling device comprising: a plurality of queues 
provided corresponding to print job states; scheduling 
means for scheduling the print jobs using the plurality of 
queues; and attribute modifying means for modifying 
the attribute information only when a print job can be 
changed at the time that an Instruction for modifying the 
attribute information of the print job is received, and 
when instruction is free from mors. 

B fil E-r : P5SCRIP TION OF THE DRAWINGS 

Fig. 1 is a block diagram showing the overall config- 
uration of a job processing system according to a 
first embodiment of the present invention; 
Fig. 2 is a schematic representation showing a 
queue object prepared in a request control section 
of the first embodiment 

Fig. 3 is a flowchart showing the overall flow of job 
processing in the job processing system of the first 
embodiment; 

Fig. 4 is a flowchart showing procedures for issue of 
a processing request when a job is output in a col- 
lated or uncollated manner In the first embodiment 
Fig. 5 is a flowchart showing procedures for com- 
pletion of processing when a job is output in a col- 
lated or uncollated manner in Vie first embodiment 
Fig. 6 is a schematic representation showing queue 
objects stored in a printer queue and information 
retained within the queue objects (collated) in the 
first ernbodiment; 

Fig. 7 is an explanatory view showing output results 
when a job is output in a collated manner in the first 
embodiment; 
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Fig. 8 is a schematic representation showing queue 
objects stored in a printer queue and information 
retained therein [uncollated); 
Rg. 9 is an explanatory view chawing output results 
when a job id output in an uncollated manner in the 5 
first embodiment; 

Fig. 10 is a schematic representation showing 
queue objects in a second embodiment of the 
present invention; 

Fig. 1 lis flowchart showing processing procedures 10 
when a document is accepted in the second 
embodiment 

Fig. 12 is a flowchart showing processing proce- 
dures when document processing requests are 
continuously issued in the second embodiment is 
Fig. 13 is a flowchart showing the continuous issue 
of document processing procedures, and process- 
ing procedures when a job processing start watt is 
controlled in the second embodiment; 
Fig. 1 4 is a flowchart showing the continuous issue so 
of document processing procedures, and process- 
ing procedures when a job processing completion 
wait is controlled in the second embodiment; 
Rg. 15 is a flowchart showing the flow of accept- 
ance of a processing completion acknowledgement ss 
from a job execution section in the second embodi- 
ment 

Fig. 1 6 is a flowchart showing the continuous issue 
of document processing procedures, and process- 
ing procedures when a password input wait is con- w 
trolled in the second embodiment; 
Fig. 1 7 is an explanatory view showing the relation- 
ship between a printer queue and a terminate 
queue in which jobs waiting for processing start are 
queued in the second embodiment; w 
Fig. 1 8 is an explanatory view showing the relation- 
ship between a printer queue and a terminate 
queue in which jobs waiting for processing comple- 
tion are queued in the second embodiment (part 1 ); 
Rg. 1 9 is an explanatory view showing the relation- 40 
ship between a printer queue and a terminate 
queue in which jobs waiting for processing comple- 
tion are queued according to the second embodi- 
ment (part 2); 

Rg. 20 is an explanatory view showing the relation- & 
ship between a printer queue, a terminate queue, 
and a wait queue In which jobs waiting for password 
input are queued in the second embodiment; 
Rg. 21 is an explanatory view showing the relation- 
ship between the state of a printer queue and a so 
document to be processed in a job execution sec- 
tion in the second embodiment; 
Fig. 22 is a hlock diagram showing the detailed con- 
figuration of a job schedurmg section in a third 
ennbodirnent of the present invention; ss 
Rg. 23 is a block diagram showing the overview of 
a print processing system in the third embodirnent; 
Fig. 24 is a flowchart showing the flow ol process- 
ing from the receipt of a document to the queuing of 
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the document in a printer queue in the third embod- 
iment; 

Fig. 25 is a flowchart showing the flow of conversion 
processing when a conversion section becomes 
possfoleto process In the third embodiment; 
Fig. 26 is a functional block diagram showing one 
example of configuration of a job scheduling sec- 
tion used in a fourth arrtxrfment of the present 
invention; 

Rg. 27 is a block diagram showing one example of 
the configuration of a print processing device of the 
fourth embodiment 

Rg. 28 is a block diagram showing one example of 
a job control elementary section in the fourth 
embodiment; 

Rg. 29 is a block diagram showing one example of 
a queuing management section in the fourth 
embodiment; 

Figs. 30a to 30c are schematic representations 
showing one example of data structure of a docu- 
ment printing request in the fourth embodiment; 
Fig. 31 is a flowchart showing the flow of process- 
ing of a job scheduling section in the fourth embod- 
iment; 

Rg. 32 is a flowchart showing the flow of timeout 
processing at the time of after-complete processing 
in the fourth embodiment; 
Rg. 33 is a flowchart showing the flow of timeout 
processing at the time of before-complete process- 
ing in the fourth embodiment; 
Rg. 34 is a block diagram showing the configuration 
of a fob control elementary section in a fifth embod- 
iment of the present invention; 
Rg. 35 is a schematic representation showing the 
configuration of a job processing system of the tilth 
embodiment; 

Rg. 36 is a schematic diagram showing the config- 
uration of a pausing section shown in Rg. 34; 
Rg. 37 is a flowchart showing processing proce- 
dures carried out by the pausing section shown in 
Rg.36; 

Rg. 38 is a schematic representation showing the 
configuration of a resuming section shown in Fig. 
34; 

Rg. 39 Is a flowchart showing processing proce- 
dures executed by the resuming section shown in 
Rg. 38; 

Figs. 40a to 40c are schematic representations 
showing one example of the states of a printer 
queue and a pause queue when pausing process- 
ing and resuming processing are executed in the 
fifth embodiment; 

Rg. 41 is a view showing a processing sequence 
between the job scheduling section and the job exe- 
cution section shown In Fig. 34; 
Rg. 42 is a btock diagram showing the overall con- 
figuration of a job processing system and the 
detailed configuration of a job scheduling device 
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according to a &ix2h embodiment of the present 
invention; 

Fig. 43 is a flowchart showing processing proce- 
dures the moment when the job scheduling device 
shown in Fig. 42 received a job and the moment s 
when printing is carried out; 
Fig. 44 is an explanatory view showing the configu- 
ration of job information queued in each of the 
queues shown in Fig, 42; 

Fig. 45 is a block diagram showing the overall con- w 
figuration of a job processing system and the 
detailed configuration of a job scheduling device 
used in a seventh embodiment of the present inven- 
tion; 

Fig. 46 is a flowchart showing procedures for conftr- ts 
motion of a job status which is carried out by an 
attrflxition modification section shown in Fig. 45; 
Ftg. 47 is a flowchart showing procedures for confir- 
mation of attribute information which is carried out 
by the attribute modification section shown In Fig. so 
45; 

Fig. 48 is a flowchart showing processing proce- 
dures when the attribute modification section 
shown in Fig. 45 modifies attribute information; 
Fig. 49 is a block diagram showing the overall con- ss 
figuration of a job processing system used in a 
modified example of the seventh embodiment; 
Figs. 50a and 50b are schematic representations 
showing one example of the case where the 
attribute modification section shown in Fig, 49 mod- an 
ffies attributes without the use of default attribute 
information and the case where the attribute modi- 
fication section mocfifies attributes using the default 
attribute information; and 

Fig. 51 is a flow chart showing attribute modification as 
processing carried out by the attribute modification 
section 6hown in Fig. 49. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 40 

With reference to Rgs, 1 to 9, a job processing sys- 
tem according to a first embodiment of the present 
invention will now be described. The job processing sys- 
tem of the first embodiment efficiently carries out job 4S 
processing when a plurality of jobs having the same 
contents are output 

Fig, 1 is a Woe* diagram showing the overall config- 
uration of a job processing system used in this embodi- 
ment. A job processing system 10 Is made up of a so 
terminal 1 1 , a job scheduling device 12, and a job exe- 
cution section 13. 

The terminal 11 is a user device and is connected 
to the job scheduling device 12 through a network (not 
shown). This terminal 1 1 generates one job as a plural- ss 
ity of documents, and issues a job request and various 
types of control request including these documents to 
the job scheduling device 12. 



In compliance with an instruction input from a user, 
the terminal 1 1 adds various types of attrfoute values, 
which include those relating to the number of job out- 
puts and information relating to a job output result, to 
the job request as job attribute information of the job. 

The job scheduling device 12 is a module which 
sequentially stores job requests delivered from the ter- 
minal 11 in a queue, schedules the job requests allow- 
ing for an assignment and processing conditions of the 
job execution section 13, and prints the job by transfer- 
ring a job stored in the queue to the job execution sec- 
ton 18. 

This job scheduling device 12 is made up of a 
request control section 14, a job scheduling section 15, 
a job execution section control section 16. and a queue 
management section 17. 

Upon receipt of a job request from the tormina] 11, 
the request control section 14 issues a request for 
scheduling such as print processing to the job schedul- 
ing section 15 by preparing a queue object correspond- 
ing to that job, and delivering this queue object to the job 
schedule section 15- 

Fig. 2 is a schematic representation of the queue 
object prepared by the request control section 14. Upon 
receipt of the leading job request, the request control 
section 14 prepares a queue object for that job (which 
retains information common to all documents) and sets 
a job information section. In this job information section, 
information which specifies that job (hereinafter referred 
to as job information) is prepared on the basis of the 
attribute information set for the leading job request 

Job ID: Job identffier which is an identifier to Identify 
a job. 

Job Copy Count: Job copy number count which 
designates the number of copies of the current job- 
Copy Count: Copy count which shows the number 
of a page which is currently copied, and an Initial value 
Of this count is 0. 

Collate Rag: Collation identifier, and collation is 
available when TRUE, but not available when FALSE. 

Current Doc Num: Processing request document 
identifier which represents a document sequence 
number, and an initial value is 0. 

On the other hand, upon receipt of the leading job 
request and a following job request the request control 
section 14 prepares a queue object of each document 
(which holds information for each document) and sets 
the document information section. In this document 
information section, information which specifies that 
document (hereinafter referred to as document informa- 
tion) on the basis of the attrtoute information set to a 
received document. 

Job ID; Job Identifier for identifying a job. 

Doc Seq Num: Document identifier which is a 
number used for identifying documents. 

Request Count Processing request count which 
represents the number of processing requests issued to 
the job execution section 13, and the value of the Job 
Copy Count of the job information is set as an initial 
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value of this request counter- The counter decrements 
from the initial value by one every time a processing 
request is issued. 

Complete Count: Processing completion count 
which represents the number of acknowledgements of e 
processing completion output from the Jot) execution 
section 1 3. This counter fs set to zero when document 
information of the current job information is prepared- 

Complete: Final document identifier which repre- 
sents the final document when TRUE, to 

These queue objects are stored in predetermined 
queues depending on the state of the job. In other 
words, a queue object of a corresponcfing job is stored 
in a queue. Practical documents are stored in memory 
(not shown) associated with queues. Throughout the is 
following description, queue objects stored in queues 
are simply called documents. 

The job scheduling section 15 transfers the job 
delivered from the request control section 1 4 to a queue 
management section 17, and queues corresponding to 20 
the job execution section 13 and queues necessary for 
scheduling are managed using the queue management 
section 17. Scheduling is carried out allowing lor an 
assignment and processing conditions of the job execu- 
tion section 1 3, and a print processing request is issued 2s 
to the job execution section 13 by transferring a job 
stored In the queue management section 17 to the job 
execution section 13. A queue object of the job trans- 
ferred from the request control section 14 is stored in a 
printer queue 22 ft the job is a non-acceptance comple- w 
tion type sequential processing job; is stored in a spool 
queue 18 if the job is an acceptance completion type 
sequential processing job; and is stored in a hold queue 
19 if the job is an unscheduled job. rf another document 
follows that job request, Information is set in the docu- as 
merit information section of that document upon refer- 
ence to job information of another Job having the same 
job identifier, and that document is added to a queue 
object with the same job identifier using the queue man- 
agement section 1 7. aq 

Of the jobs stored in queues other than the hold 
queue 1 9 and a terminate queue 23, jobs including doc- 
uments which need conversion are converted at the 
time when the job execution section 13 which carries 
out corresponding conversion becomes enabled. 45 

A collation control unit 15a refers to job rrrforrnation 
and document information of the jobs stored In the 
printer queue 22 of the queue management section 17. 
if the conation identifier (Collate Rag) is set to TRUE 
(collation) , a processing request issued to the jab exe- so 
cution section 1 3 is controlled in such a way that the job 
is output in a specified number in a collated manner 
using the job information and the document information. 
If the collation identifier is set to FALSE (uncoOation). 
the processing request issued to the job execution sec- & 
tion 13 is controlled in such a way that the job is output 
in a specified number in an uncollated manner using the 
job irrfbrmation and the document information. Upon 
receipt of an acknowledgement representing that the 
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job execution section 1 3 can accept processing from the 
job execution section 13, the job scheduling section 15 
sequentially fetches jobs from the leading and of the 
printer queue 22, and issues a document processing 
request to the job execution section 13 via the job exe- 
cution section control section 16, with the use of the col- 
lation control unit 15a, in such a way that the job is 
output in a collated or unooltated manner as specified 
by a user. The job scheduling section 15 then receives 
a status acknowledgement of the document to which 
the processing request was issued, from the job execu- 
tion section 13 via the job execution section control sec- 
tion 16, and executes the scheduling of another job. 

Trie job execution section control section 16 issues 
a request for print processing to the job execution sec- 
tion 13 by transferring the document processing request 
obtained from the job scheduling section 15 to the job 
execution section 13. Further, the job execution section 
control section 16 transfers a status acknowledgement 
relating to the Job processing which was obtained from 
the job execution section 13 to the job scheduling sec- 
tion 15. 

The queue management section 17 prepares vari- 
ous types of queue in compliance with an instruction 
from the job scheduling section 15, and stores a series 
of queue objects having the common job identifier as 
one job by associating them with each other. The spool 
queue 18 is a queue in which acceptance-completion 
type sequential processing jobs are stored, and a job is 
managed within this queue until all documents of that 
job are completely obtained, The hold queue 19 tempo- 
rarily holds a document. Ha job hold is specffied for a 
job request, the jab request is stored in this hold queue 
19 regardless of whether the job is an acceptance-com- 
pletion type sequential processing job or a nonaccep- 
tance-complet'on type sequential processing job. The 
job stored in the hold queue 19 is released from its held 
state according to the user's instruction, if the job is 
acceptance-completion type sequential processing job, 
the job is transferred to the spool queue 18. On the 
other hand, if the job is nonacceptance-compJetion type 
sequential processing job, the job ts transferred to the 
printer queue 22. A wait queue 20 is a kind of process- 
ing wait queue When a job waiting for a password input 
from the user has timed out the job is transferred from 
the printer queue 22 to this queue 20. When a password 
is input by the user, the job returns to the printer queue 
22. A pause queue 21 is a queue in which a job sub- 
jected to temporal interruption of processing is stored. If 
a system manager performs a predetermined operation 
through a server manager (not shown), the job moves to 
the pause queue 21 from the printer queue 22 or returns 
from this pause queue 21 to the printer queue 22. The 
printer queue 22 (1 to N) is provided conesponding to 
job outputs (not shown) of the job execution section 13. 
A job waiting for print processing is stored in this queue 
22. A terminate queue 23 (1 to N) is provided corre- 
sponding to the printer queue 22 (1 to N). The job, the 
jab processing of which was completed with respect to 
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all documents of that job in the job execution section 1 3, 
is stored in the terminate queue 23. 

The job execution section 13 is made up of more 
than one job processing sections or job outputs (neither 
being shown in the drawings). The job processing sec- 5 
tion is a converter which converts a print format of a job 
and the job output section outputs a job. tn other words, 
the job output section is a printer which prints a job on 
the printer. The job output section and the printer queue 
22 (1 to N) are provided in a one-to-one correspond- io 
ence with each other A job is stored in the printer queue 
22 corresponding to the job output section which was 
selected by the job scheduling section 1 5, and is further 
transferred from this printer queue to a corresponding 
job output section. is 

Upon completion of one job, the job execution sec- 
tion 1 3 issues an acknowledgement of the completion of 
the processing to the job scheduling section 15 via the 
job execution section control section 16. When the job 
execution section 13 becomes enabled, the job execu- 20 
tion section 13 issues an acknowledgement of enabled 
processing to the job schedufing section 15 via the job 
execution section control section ia 

With reference to a flowchart shown in Fig. 3, the 
overall flow of job processing In the previously men- & 
tioned job processing system 10 will be described. An 
explanation will now be given of the case where a plural- 
ity of documents are accepted as one job. 

Upon receipt of a job request (step S101), the 
request control section 14 judges whether or not a job 30 
identifier (ID) is set to the job request (step 3102). If the 
job identifier is not set to that job request, that job Is 
judged as the leading job. The job request control sec- 
tion 14 sets a job identifier common to a plurality of job 
requests from this leading job request to the final job as 
request, and prepares a queue object of the job relating 
these job requests. Thus, a Job Information section b 
set Simultaneously, the request control section 14 
acquires attribute information included in the received 
job request and sets this attribute information as Job *o 
information (step 8103). Subsequently, queue objects 
of the document of that jab request are prepared, and a 
document information section is set Concurrently, the 
attribute information inctudad in the received job 
request is acquired, and this attribute information is set 46 
as document information (step 5104). 

On the other hard, when the job identifier is set in 
the received job request, a series of job requests which 
have already been received are judged as one job, and 
the job information is acquired based on the job Identl- so 
fier (step S105). It is judged from the attribute informa- 
tion of that job request whether or not this document is 
the final document (step $106). If the document is the 
final document, the number of documents is written into 
the job information of the job identifier of this final docu- 55 
merit (step S107). 

When the processing in step S104 is completed, a 
newly provided job identifier is sent back to the terminal 
1 1 which sent that job request (step S108). 
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The job scheduling section 15 judges whether or 
not the received job request has the designation of job 
hold (step Si 09). When the received job request has 
the designation of job hdd 4 the document of that job 
request is stored in the hold queue 19 (step S1 10). If the 
job scheduling section received a user's instruction, the 
document will be released from rte stored state (step 
81 1 1). Further, if the job request has no designation of 
job hold in step Si 09, the job scheduling section 15 
judges whether or not the job is an acceptance-comple- 
tion type sequential processing job (step S112). If the 
job is the acceptance-con^oletion type sequential 
processing job, the document of that job request is 
stored in the spool queue 18 (step Si 13), and the doc- 
ument is retained until all of the other documents are 
completely received (step S1 14). 

Subsequently, the job scheduling section 1 5 selects 
a printer which is suitable for processing in the job exe- 
cution section 13, and stores the job in a corresponding 
printer queue 22 (step S1 15). The job scheduling sec- 
tion 15 issues a processing request for the document 
included In that job 10 the job execution section 13 via 
the job execution section 16 (step 61 16). When 
processing requests were issued wfth respect to all of 
the documents (step 81 1 7), the job is stored in a corre- 
sponding terminate queue 23 (step S1 18). 

Procedures of the Issue of a processing request in 
the job scheduling section 1 5 when a job with a job iden- 
tifier XX is output in a collated or unco Rated manner will 
be explained with reference to the flowchart shown in 
Rg.4. 

lb begin with, the job scheduling section 1 5 obtains 
job information with respect to a job identifier XX (Job 
ID) at the leading end of the printer queue 22 (step 

5201) . The coltation control unit 15a judges whether or 
not the collation identifier (Collate Rag) is TRUE (step 

5202) . When the collation identifier is TRUE (collation is 
available}, the collation control unit 15a acquires docu- 
ment information with respect of a processing request 
document identifier (Current Doc Num>+1 of the job 
identifier XX (step S203). Assuming processing request 
count (Request Count) = processing request court - 1, 
a processing request is issued to the job execution sec- 
tion 13 through the job execution section control section 
16 (step S204). Subsequently, it is judged whether or 
not the final document identifier (Complete) of this doc- 
ument information is TRUE (step S205J. If it is not 
TRUE, the processing returns to step S203* If it is 
TRUE, it will be judged whether or not the processing 
request count (Request Count) of the document infor- 
mation is zero (step $206). If the processing request 
count is not zero, the processing wilt return to step $203 
by resetting the processing request document identifier 
to zero (step 3207). 

On the other hand, if the processing request count 
in step $206 is zero, the issue of the processing request 
of the job identifier XX will be terminated. 

For example, if the number of copies of the job is 
two, the processing request count will also be set to two. 



12 



04-1 2-27; 8 : 27PM; NGB83S1 



F I NNEGAN (1 ) 



;0355613954 



# 40/148 



23 EP0738957A2 24 



Hence, if the processing request count in step S206 is 
not zero, the same job processing win be executed from 
the start To avoid this, the processing request docu- 
ment identifier is reset to zero, and processing requests 
are again issued with respect to all of the documents. 
The processing is repeated until the processing request 
count becomes zero. It becomes possible to output a 
specified number of copies of the documents in order by 
carrying out the above processing in correspondence to 
the specified number of copies. 

If the collation identifier in step $202 is not TRUE 
(collation ts not available), the collation control unit 15 
acquires document information with respect to a 
processing request document identifier (Current Doc 
Num) = 1 of the job identifier XX (step S208). On the 
assumption that the processing request count (Request 
Count) n processing request count - 1, a processing 
request is issued to the job execution section 1 3 through 
the job execution section control section 16 (step S209). 
Subsequently; a is judged whether or not the processing 
request count (Request Count) of the document infor- 
mation is zero (step $210). If the processing request 
count is not zero, the processing wiD return to step 
$209. and a processing request for the same document 
wffl be issued. On the other hand, if the processing 
request count is zero, rt is judged whether or notthe final 
document identifier (Complete) of this document infor- 
mation is TRUE (step S21 1). If the final document iden- 
tifier is not TRUE, document information with respect to 
the processing request document identifier + 1 of the 
job identifier XX will be obtained (step 3212), and the 
processing win return to step S209. 

ff the final document identifier is TRUE in step 
$211, the issue of the processing request of the job 
identifier XX will be terminated. 

For example, if the number of copies of the job is 
two. the processing request count win also be set to two. 
K the processing request count in step $210 is not zero, 
a processing request will be again issued to the same 
document This processing will be repeated wfth 
respect to all documents, whereby a specffied number 
of copies of a document wB be separately output for 
each document. 

Processing completion procedures in the job 
scheduling section 15 when a Job wfth a job identifier XX 
was output in collated or uncoJIated manner wll be 
described with reference to a flowchart shown in Fig. 5. 

Upon receipt of an acknowledgement of the com- 
pletion of the processing of a job identifier XX (Job ID) 
from trie job execution section 13 via the job execution 
section control section 16 (step S3Q1), the job schedul- 
ing section 15 acquires document information of the 
document which was subjected to processing comple- 
tion (step S303) as well as job information of the job 
identifier XX (step $302). On the assumption that a 
processing completion count (Complete Count) is +1 
(step $304), it is judged whether or not the processing 
completion count is equal to a job copy number count 
(Job Copy Count) (step S305). If these two values are 



not identical with each other, the processing will return 
to step S301 . On the other hand, if these two values are 
equal to each other, the processing of that document 
will be terminated (step SSQ6), and it is judged whether 
5 or not the final oocument identifier is TRUE (step S307). 
if the final document identifier is not TRUE, the process- 
ing will return to step $301. However, if it is TRUE, the 
processing of the job identifier XX wilt be terminated. 
An explanation will then be given of a specific 
10 example where the nc^vacceptance completion type 
sequential job is output in collated or uncoilated man- 
ner. Initially, an explanation wfli be given of the case 
where a one-job/two-document job is output in a col- 
fated manner with a job copy number 2. 
is Rg. 6 is a diagrammatic representation showing 
queue objects stored in a printer queue and information 
retained therein. Reference symbol j1 designates job 
information of an object job, dl is document information 
of a document identifier (Doc Seq Num), and d2 is doc- 
20 ument information of a document identifier 2. 

In an initial state represented by "1", a copy count 
(Copy Count) of the job information jl is zero, and a 
processing request count (Request Count) of the docu- 
ment identifier (Doc Seq Num} 1 and a job copy number 
£$ count (Job Copy Count) are equal to each other. This 
shows that a processing request for the first lap of the 
first document ts not Issued yet. 

If the job execution section 13 becomes enabled, 
the collation control unit 15a of the job scheduling sec- 
30 tion IS issues a processing request with respect to a 
document of a job with the document identifier 1 ("2"). At 
this time, the copy count (Copy Count) of the job infor- 
mation j1 is 1, and hence the job processing request 
count (Request Count) of the document information d1 
becomes 1. 

When the job execution section 13 becomes ena- 
bled, the collation unit 15a issues a processing request 
with respect to a document with a document identifier 2 
f*3"). A prooasskig request with respect to a document 
subsequent to the document with the document identi- 
fier 2 is issued when a processing request count of doc- 
ument information of this document is larger than the 
processing request count of the document with the doc- 
ument identifier 1 . In "3". the processing request count 
of the document information d2 changes from 2 to 1 , 
and therefore the processing request document identi- 
fier (Current Doc Num) « the document identifier (which 
is 2 in this example). 

A processing request for the second lap of the doc- 
ument (the first document) with the document identifier 
1 is issued when the processing request count of the 
final document (Complete Count « TRUE) is equal to 
the processing request count of the document (second 
document) with the document identifier 2, In other 
words, when the job execution section 1 3 becomes ena- 
bled after "3 N , the conation control unit 15a issues a 
processing request for the second lap of the document 
with the document Identifier 1 fT). At this lime, the 
copy count of the document identifier 1 becomes two, 
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and the processing request count becomes zero. If the 
final document of the object job is not in the printer 
queue, a processing request will not be issued. In sub- 
sequent "5", processing for the first lap of the document 
with the document identifier 1 is completed, end 
processing tor the first lap of the document with the doc- 
ument identifier 2 is completed in V. 

When the job execution section 13 becomes ena- 
bled after V, the collation control unit 15a issues a 
processing request for the second tap of a document 
with a document identifier d2 ("7"). Here, the processing 
request count of the document Identifier 2 becomes 
zero. In subsequent "8", processing tor the second lap 
of the document with the document identifier 1 is com- 
pleted, and processing for the second lap of the docu- 
ment with the document Identifier 2 is completed in "9". 

In the example shown in Fig. 6, the processing of 
the documents is completed with the timing of m S m -* "6" 
->*8' -> "9". At this time, the copies of the fret and sec- 
ond documents are output in a collated manner in the 
order ofl -» 2 1 -*2 as shown in Fig. 7. 

An explanation wrO be given of the case where one- 
jcb/two-document job is output in an uncdlaled manner 
with a job copy number 2. 

Fig. 8 is a diagrammatic representation showing 
queue objects stored in a printer queue and information 
held therein. In Fig. 8, jl designates job information of 
an object job, dl designates document information of a 
document tdenffier (Doc Seq Num) 1, and d2 desig- 
nates document information of a document identifier 2 
in the same manner as in Fig. 6. 

In the initial state T, if the Job execution section 13 
becomes enabled, the collation control unit 1 5a of the 
job scheduling section 15 issues a processing request 
with respect to a document of a job with the document 
identifier 1 ("2"). At this time, the copy count (Copy 
Count) of the job information j1 is 1, and hence the job 
processing request count (Request Count) of the docu- 
ment information d1 becomes 1 . 

Whan the job execution section 13 becomes ena- 
bled, the collation unit 15a also issues a processing 
request with respect to a document with a document 
identifier 2 f3*). As a result of this, processing requests 
for the first and second laps of the document (the first 
document) with the document information dl are 
issued, in "3°, the copy count of the job information jl 
becomes two, and the processing request count of the 
document information dl becomes zero. On the other 
hand, the fral document identifier (Complete) is not 
TRUE, toe collation control untt 15a Issues a processing 
request for the first lap of the document (the second 
document) whh the document Inf ormat ion d2 ("4*0, At 
this time, the copy count of the document identifier 2 
becomes one, and the processing request count 
becomes one. In subsequent "5", processing for the first 
lap of the document whh the document identifier 1 is 
completed, and processing for the second lap of the 
document with the same document id emitter 1 is com- 
pleted in m &. 



When the job execution section 13 becomes ena- 
bled after the collation control unit 15s issues a 
processing request for the second lap of a document 
with the document Identifier d2 fT). Here, the procass- 

6 ing request count of the document identifier 2 becomes 
zero, rn subsequent "8", processing for me first lap of 
the document with the document identifier 2 is com- 
pleted, and processing fur the second lap of the docu- 
ment with the document Identifier 2 Is completed In V, 

10 In the example shown vi Fig. 8, the processing of 
the documents is completed with the timing of "5" -» V 
-> "S" -» "9". At this time, the copies of the first and sec- 
ond documents are output in an uncollated manner in 
the order of 1 ->1 2 -> 2 as shown in Fig. 9. 

is in the case of the a^eptance-completion type 
sequential processing job, the job is transferred to the 
printer queue after all documents of that job are com- 
pletely obtained. Hence, the previously mentioned col- 
tated/uncollated output control can be directly applied to 

20 the acceptance-completion type sequential processing 
job. 

Further, print results may be collectively output to 
one sorter or may be dh/iaonally output to a bin-sorter. 
As described above, according to the first embodi* 
& ment of the present invention, information representing 
the availability of collation is added to a job request 
issued from a terminal equipment If a received job has 
the designation of eolation, the job scheduling device 
controls a processing request issued to the job execu- 
30 tion section in such a way that only a specified number 
of this job is output in a collated manner. On the other 
hand, if the received job has the designation of uncolla- 
tion, the job scheduling device controls the processing 
request issued to the job execution section in such a 
way that only a specified number of this job is output In 
an uncolated manner. By virtue of such a configuration, 
it is possfote to output a plurality of jobs haying the same 
contents by the issue of one job request. 

Accoftfing to this embodiment, output results 
related to a plurality of Job requests are not mixed with 
output results related to job requests of another user, 
and hence it becomes possible to reduce time required 
to distinguish the output results of the users. 

Moreover, print processing is carried out utilizing 
print data inducted in the first job request For this rea- 
son, if a job is divisionally issued, it becomes unneces- 
sary to send print data for each job, which in turn 
reduces the burden of a memory device such as a disk. 
Similarly, if a document which needs conversion is 
included In the Job, it is not necessary to carry out con- 
version more than twice, which makes it possible to 
carry out effident processing. For this reason, it is pos- 
sible to effectively utilize various resources in the sys- 
tem. 

Furthermore, the control of collation/unoollation can 
be applied to non-acceptance completion sequential 
processing jobs, and therefore the scheduling of jobs 
can be carried out promptly. This makes it possible to 
reduce the overall processing time. 
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Therefore, it becomes possible to Improve job 
processing efficiency when a plurality of jobs having the 
same contents are output 

With reference to Fig. 1 and Figs. 22 to 25, a job 
processing system according to a second embodiment 5 
of the present invention will now be described. The job 
processing system of this embodiment is arranged in 
such away that job control, such as a processing start 
watt a processing completion wait, and a password 
input wait Is carried out even in the case of a job other 10 
than a job at the leading end of a queue when a one-job 
murtidocument is scheduled. Since the overall configu- 
ration of the job processing system is the seme as that 
of the first embodiment (shown in Fig. 1), and hence the 
explanation thereof will be omitted here for brevity. is 

In the second embodiment, the terminal 1 1 adds an 
undesignated identifier to the leading document among 
a plurality of documents previously prepared In this ter- 
minal. A job identifier delivered to the leading document 
from the job scheduf ng device 12 is added to the sec* eo 
ond and later documents, and the information which 
represents the end of the plurality of documents Is 
added to the final document Then, the plurality of doc- 
uments am sent and a processing start wait a process- 
ing completion wait, and a password input wait are s$ 
respectively set to the leading document of the plurality 
of documents. Further, message information may be set 
in accordance with the setting of the processing start 
wait the processing completion wart and the password 
Input wart 30 

During the processing start wait it is checked 
whether or not the document Is set to a processing start 
wait when the processing of the job is started. H the doc- 
ument is set to the processing start wait, the processing 
of a job will not be started. The processing of that job is ss 
started when the processing start wait is cancelled by a 
start instruction from the user or a timeout. The terminal 
1 1 adds the designation of processing start wart to the 
job request as irrformation relating to the processing 
start wait control of the job. Further, a message, tor 40 
example, "Waiting for processing start" or ''Replace 
paper with OHP 18m" may be added to the job request 
as the message information relating to wait control 

During tfte processing completion wait it is 
checked whether or not the document is set to a 4S 
processing completion wait when the processing of the 
job was completed. If the document is set to the 
processing completion wait the job will not be output 
The output of that job is started wfiBn the processing 
completion wait is cancelled by a start Instruction from &> 
the user or a timeout The terminal 1 1 adds the instruc- 
tion of processing completion wait to the job request as 
information relating to the processing completion wail 
control of the job. Further, a message, for example, 
"Waiting for processing completion" or 'Replace tray" & 
may be added to the job request as the message infor- 
mation relating to watt control. 

During the password input wart it is checked 
whether or not the document is set to a password input 
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wait when the processing of the job was completed. If 
the document is set to the password input wart, the 
processing of the job wOl not be started. The processing 
of that job is started only whan a valid password is input, 
tf a valid password is not input after the passage of a 
predetermined period of time, that job is transferred to 
another queue, and the processing of the following job 
moves up and is started. Further, when the password is 
input the previous job is returned to the original queue, 
and the processing of that job is started subsequent to 
the job which is currently processed. The terminal 1 1 
adds, the designation of password input wait and pass- 
word data for use in judging whether or not the input 
password is valid, to the job request as information 
relating to the password input wait control of the job. 
Further, a message, for example, "Waiting for password 
input" or "Input password" may be added to the job 
request as the message information relating to wait con- 
trol. 

Information relating to the control wart of a job and 
the message inforrnation can be specified individually or 
in combination. For example* when a job is output in the 
farm of an OHP film by manually feeding the ffim, a, 
processing start wait and a processing completion wait 
are designated. Upon receipt of an acknowledgement of 
processing start wait the user inserts paper during the 
processing of the job is interrupted. Thereafter, upon 
recent of an actaowledgement of processing comple- 
tion wait the user attaches an ordinary tray to the 
printer while the printer is in an output wait state after 
the completion of the job processing. 

The job scheduling device 12 is a module which 
schedules documents sent from the terminal 1 1 using 
queues, and sends the documents to the job execution 
section 13 for print processing. The job scheduling 
device 12 includes the request control section 14, the 
job scheduling section 15, the job execution section 16, 
and the queue management section 17. 

The request control section 14 judges, upon receipt 
of a document including an unspecified identifier from 
the terminal 1 1 , that the document is the leading docu- 
ment, and Judges, upon receipt of a document including 
information which indicates the final, that the document 
is the final document among a plurality of documents. 
Further, the request control section 14 sets a job identi- 
fier which is an identifier common to the plurality of doc- 
uments (from the leading document to the final 
document)* and sends the job identifier back to the ter- 
minal 11. 

Fig. 10 Is a schematic representation showing 
queue objects which are prepared In the request control 
section 14. The request control section 14, upon receipt 
of the leading document prepares e queue abject 
(which stores information common to all of documents) 
of a job Including the documents, and sets a job infor- 
mation section, in the job irrformation section, informa- 
tion identifying the job (hereinafter referred to as job 
information) is prepared based on the information set to 
the leading document 
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Jobl D: Job Identifier for identifying a job. 

Startwait: Processing start wait In which Start-wait 
issetwr*en TRUE 

End wait Processing completion wait in which End- 
watt is set when TRUE. 5 

Pass word wait: Password Input wait in which ass- 
woid-wart te set when TRUE. 

In addition to thm information such as tha number 
of documents which form a job is also prepared in the 
job information section. 10 

When the leading document or the following docu- 
ment are received, a queue object for each document 
(which retains information for each document) is pre- 
pared, arid a document information section is set. In this 
document information section, information which sped- 15 
fies a document (hereinafter referred to as document 
information) is prepared based on information which 
was sst wtth respect to a received document 

Job I D: Job identifier for identifying a job, 

Doc Seq Num; Document Identifier which is a so 
number for identifying a document. 

Status; Status (Processing state) in which "pend- 
ing" represents processing wait, "requesting" repre- 
sents processing requesting, "printing" represents 
processing, and "completed" represents processing ss 
completed* 

Complete: Final document Identifier which repre- 
sents the final document when TRUE. 

In addition to them, inherent information is formed 
for each document in the document information section, so 

With reference to a flowchart shown in Fig. 11 , 
processing procedures in the request control section 14 
when the request control section accepts a received 
document will now be described. An explanation will be 
given of the case where one job is accepted as a plural- 55 
ity of documents. 

Upon receipt of a document (step $1101), the 
request control section 14 judges whether or not a job 
identifier is set to that document (step S1102). ff the job 
identifier is not set to that document, the document is 40 
judged as the leading document The job request con- 
trol section 14 sets a job Identifier common to a plurality 
of documents from this reading document to the final 
document, and prepares a queue object of the job as 
shown in Fig, 10. Thus, a job information section is set 4S 
Simultaneously, the request control section 1 4 prepares 
job information in this job information section (step 

51 103) - Subsequently, queue objects of that document 
are prepared, and a document information section is 
set. Concurrently, a document information section e so 
prepared in this document irtfbrmation section (step 

51104) . A newly provided job identifier is sent back to 
the terminal 1 1 which sent the document to the request 
control section (step S1 105), 

On the other hand, when the job identifier is set to ss 
the received document in step S1 102, that document is 
judged as a document relating to a series of accepted 
jobs. The queue objects are examined based on a job 
request (step $1106). It is judged whether or not this 
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document is the final document by examining the setting 
of the final document identifier (Complete) of the docu- 
ment information (step S1107). If the final document 
identifier (Complete) is not TRUE, the processing pro- 
ceeds to step S1 104, and queue objects of that docu- 
ment are prepared. On the other hand, If the final 
document identifier (Complete) is TRUE, mat is, if the 
document is the final document, the number of docu- 
ments is written as job information of queue objects 
(step 31108). Thereafter, the processing proceeds to 
step S1104, and queue objects of that document are 
prepared. 

The job schedufng section 15 manages queues 
corresponding to the job execution section 13 and 
queues necessary for scheduling using the queue man- 
agement section 17. Moreover, the job scheduling sec- 
tion is schedules a job made of the documents 
transferred from the request control section. 

Further, upon receipt of an acknowledgement of 
enabled processing acceptance from the job execution 
section 13. the job scheduling section 15 sequentially 
retrieves queue objects of the job queued in the queue 
management section 1 7 and examines the contents of 
each document information. When a document 
processing wait is set to the queue objects, a process- 
ing request for a document which corresponds to the 
queue objects is issued to the job execution section 13 
via the job execution section control section 16. When 
the processing request was issued, the fact that the 
document Is in the course of issuing a processing 
request is set to the status of the document information 
section of the queue objects. 

ft is judged from the final document identifier (Com- 
plete) of the document information section whether or 
not the document which issued the processing request 
is the final document of that job. If it Is TRUE, the docu- 
ment Is considered as the final document Subse- 
quently; it is judged from the status of the document 
information section whether or not tha processing 
request has already been issued to the job execution 
section 13. If the status is not in a processing wait, the 
processing request has already been issued. 

ff the final document has already issued the 
processing request the processing of the next job will 
be executed, ff the next Job has a queue object which 
can issue a processing request, that is, a queue object 
In a processing wait state, a processing request for a 
document which corresponds to that queue object is 
issued to the job execution section 1 3. Such processing 
is executed with respect to all of the jobs queued In the 
printer queue 22 of the queue management section 1 7 f 
and a document processing request is continuously 
issued from one job to another job. 

When a document processing request is continu- 
ously issued, a processing request Is Issued even for 
the next job so long as the job execution section 13 is 
enabled and there is a document which can issue a 
processing request- For this reason, it is necessary to 
control a processing start wait, a processing completion 
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wart and a password input wait white maintaining the 
order of jobs. Therefore, the job scheduling section 15 
performs the following control with respect to jobs 
queued in the printer queue of the queue management 
section 1 7, that is, a job in a processing start wait state, $ 
a Job in a processing completion wait state, and a job In 
a password input wart state. 

(1) Job in processing start wait state 

10 

It is checked whether or not this job is set to a 
processing start wait before h is checked whether or not 
a processing request is issuable with respect to the 
leading document of that job. If the processing start wart 
is set in the job information section of queue objects, 
that job is rendered in a processing start wah slate. No 
processing request is issued with respect to a document 
of this job and documents of subsequent jobs until the 
job is released from the processing start wait state by 
the user's instruction Input from the terminal 1 1 or a so 
timeout. 

(2) Job in processing completion wart state 

It Is checked whether or not the job is set to a ss 
processing completion wait before it is checked whether 
or not a processing request Is Issuable to the leading 
document of that job. If the processing completion wait 
is set in the job irrformation section of queue objects, a 
job identifier of this job is set to a printer queue. In this so 
case, the job identifier is set in such a way that each 
printer queue retains a job identifier of the job which is 
in a job completion wait slate. Hereafter, a processing 
request is issuable only for this job. After tfia completion 
of the processing of aD documents of this job, this Job Is 35 
rendered in a processing completion wait state. No 
processing request is issued with respect to documents 
of subsequent jobs until this current job ts released from 
the processing completion state by a user's instruction 
input from the terminal 1 1 or a timeout 40 

(3) Job in password input wait state 

It is checked whether or not the job Is set to a pass- 
word input wait before it is checked whether or not a 4S 
processing request is issuable to the leading document 
of that job. tf the password input wait is set in the job 
information section of queue objects, this job is ren- 
dered in a password input wait state. No processing 
request is issued with respect to a document of this job so 
and documents of subsequent jobs until this current job 
Is released from the processing completion state by a 
user's instruction input from the terminal 11 or a time- 
out 

The job execution section control section 1 6 issues 55 
a request lor print processing to the job execution sec- 
tion 13 by moving the processing request from the job 
scheduling section 15 to the Job execution section 13. 
Further, the job execution section control section 16 
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transfers a status acknowledgement relating to the job 
delivered from the job execution section 13 to the job 
scheduling section 15. 

The queue management section 17 prepares vari- 
ous types of queue in accordance with an instruction 
from the job scheduling section 1 5, and queues a series 
of queue objects having a common job identifier as one 
job. 

The spool queue 18 queues documents of a com- 
pfetion type job, and manages the job until all docu- 
ments of that job are completely obtained. The 
completion type job Is characterized in that print 
processing is not started until an documents which form 
a job are completely obtained. On the other hand, a 
noncompJetion type job is characterized in that print 
processing is started in the order in which the process- 
ing of a received document is accepted- 
Trie hoM queue 1 9 temporarily holds a document if 
a document has the designation of job hold, the job is 
queued by this hold queue 1 9 regardless of whether the 
job is of completion or noncompietion type. The docu- 
ment queued in the hotd queue 1 9 is released from the 
queued state by the user's instruction. H the job is a 
oompl etion type job, the document is moved to the spool 
queue 18, whereas if the job is a noncompietion type 
job, the document is moved to the printer queue 22. 

The wait queue 20 is one type of processing wait 
queue. When the job which is waiting for a user's pass- 
word input timed out the job is moved from the printer 
queue 22 to this wait queue 20. if a password is input by 
the user, the job returns to the printer queue 22. 

The pause queue 21 holds queues subjected to 
temporal interruption of processing, tf the system man- 
ager performs predetermined operation through a 
server manager (not shown), a job will move from the 
printer queue, which wilt be described later, to this 
pause queue 21 , and vice versa. 

The printer queue 22 (22-1 to 22-N) is provided cor- 
responding to job output sections (not shown} of the job 
execution Section 13. Jobs waiting lor print processing 
are queued in this queue. 

Jobs whose all documents were subjected to 
processing completion are queued in the terminate 
queue 23 (23-1 to 23-N). 

The job execution section 13 Is made up of more 
than one job processing sections or job output sections 
(neither being shown In the drawings). The job process- 
ing section converts a print format of a job, and the job 
output section outputs a job, that is, prints a job. The job 
output section and the printer queue (22-1 to 22-N) are 
provided in a one-to-one correspondence with each 
other. A job is queued In the printer queue correspond- 
ing to a selected job output section. Further, upon com- 
pfetion of one job, the job execution section 13 issues 
an admowledgement of the completion of the process- 
ing to the job scheduling device 12, When the job exe- 
cution section 13 becomes enabled, the job executions 
section 13 issues an acknowledgment of enabled 
processing to the job scheduling device 12. 
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With reference to a flowchart shown in Rg. 12, which eliminates useless telle tone and mates It post- 
processing procedures in the job scheduling device 12 We to reduce job processing time, 
of this embodiment when document processing | n the job scheduling device 12 of the second 
requests are continuously issued will be described. embodiment processing procedures for the continuous 

Upon receipt of a document delivered from the ter- 6 issue of document processing requests and the control 
minor 11, the request control section 14 accepts this of a job processing start wait will now be described 
dc^i^m (step S1201). In addlticfitD the acceptance of using the flowchart shown In Rg. 13. Here, the explana- 
a document which was previously described upon refer- tion of overlaps between this flowchart and the flow- 
once to the flowchart shown in Fig. 3, the request con- chart shown in Rg, 12 will be omitted as needed, 
trot section 1 4 accepts an acknowledgement of enabled 10 To begin with, upon receipt of a document delivered 
processing issued from the job execution section 13. N from the terminal 11. the request control section 14 
representing a printer queue number is set to one (step accepts this document (step S1301). Subsequently, it Is 
S1202), and the request control section 14 judges judged whether or not the printer queue includes a job 
whether or not the job execution section 13 is enabled waiting for the initiation of processing (step $1302). If 
(step S1 203). This Judgement is made based on the 15 the printer queue does not include any Job waiting for 
presence or absence of the acknowledgement of ena- processing start N representing a printer queue 
Wed processing from the job execution section 13. If the number is set to one (step S1303), and it is judged 
job execution section 13 becomes enabled, and if a job whether or not the job execution section 13 becomes 
identifier (a job ID) can be obtained from the job irtfbr- enabled (step $1304). If the job execution section 13 is 
mation of an Nth job in the printer queue (step S1204). so enabled, and if a Job Identifier (a job ID) can be obtained 
M representing a document number of that job is set to from the job information of an Nth job in the printer 
one (step S1205). It i$ judged whether or not Mthdocu- queue (step 81305), It is judged whether or not a 
menf information of a job having the job identifier can be processing start wait is set to the job information of that 
obtained (step S1 206). If the Mih document information job before ft is checked whether or not the leading doc- 
is obtainable, it is judged whether or not the document 2s ument of the job can issue a processing request (step 
information is in a state of requesting processing (step S1306). tf the processing start wart is set to the job info- 
Si 207). ff it is not in that state, it is then judged whether mation of that job, the job Is rendered In a processing 
or not the document information is waiting for process- start wait state (step S1307). No processing request is 
ing (step SI 208). tf the document information is waiting issued to a document of this job and documents of sub- 
tor processing, a processing request for that document 90 sequent jobs until the job is released from this wait 
is issued to the job execution section 1 3, and the docu- state. 

merit information is placed in a state of requesting ff another Job Is stfll waiting for processing start after 

processing (step S1209). tf the document information is step S1307, or if there is a job waiting for processing 

the state of requesting processing in step S1207. or if start in step S1302, the processing returns to step 

the document Information Is not In the state of waiting & S1801 when the job is released from the processing 

for processing in step S1 208, it is judged whether or not start wart state by the user's instruction input from the 

the final document Identifier of the document informs- terminal 1 1 or a timeout (step $1308). 

ten is set to TRUE (step S1 210). If the final document On the other hand, if the processing start wait was 

identifier is not set to TRUE, M^M + 1 (stepS1211). not set to the job information of the fob in step 31306. M 

The processing proceeds to step S120S, and the next 40 representing a document number of that job is set to 

document will be processed. If the final document idem- one (step S1309), and it is judged whether or not Mth 

ttfier is set to TRUE in step Si 210, N ■ N + 1 (step document information of a Job having the previously 

S1211). The processing proceeds to step S1203, and mentioned job identifier is obtainable (step S1310). tf 

the next job win be processed. the Mth document information is obtainable, ft is judged 

In this way, jobs queued in the printer queue 22 are 45 whether or not the document information is in a slate of 

sequentially examined, tf a document to which a requesting processing (step S1311). If it is not in that 

processing request is Issuable Is Included in the jobs, a state, it is then judged whether or not the document 

processing request for that document is issued to the information is waiting for processing (step S1312). ff the 

job execution section 13. Further, If this processing is document information is waiting for processing, a 

executed for all of the jobs queued in the printer queue so processing request for that document is issued to the 

22, it becomes possible to continuously issue process- job execution section 13, and the document information 

ing requests for documents from one Job to another job is placed in the state of requesting processing (step 

without inrterruption. Therefore, compared with the con- S1313). H the document information is the state of 

venttonal case where scheduling is effected on a job-by- requesting processing in step 31 31 1 . or if the document 

job basis, schedufing corresponding to the throughput & information is not In the state of waiting for processing in 

oftheiob execution seafon 13 can be carried out In this stepSl3l3 t it is judged whether or not the final docu- 

case, since it is not necessary to hold the issue of a ment identifier of the document information is set to 

processing request until one job is completely finished, TRUE (step S1314). If the document identifier is not set 

to TRUE, M = M + 1 (step $131§). The processing pro- 
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ceeds to step $1310. and the next document will be one (step $1404), and It Is Judged whether or not Vie job 

processed. If the final document identifier is set to execution section 13 becomes enabled (steps 1405). if 

TRUE in step 1314. N » N + 1 (step $1316), the the job execution section 13 is enabled, and if a job 

processing proceeds to step S1304. and the next job identifier (a job ID) is obtainable from the Job information 

will be processed, e of an Nth job in the primer queue (step 31406), it is 

In this processing, it is checked whether or not the judged whether or not a job identifier of the job waiting 

processing start wait is set to a job. before it Is checked processing is set to the printer queue (step $1407). 

whether or not the leading document of the job can If the job identifier of the job waiting for processing is set 

issue a processing request- if the processing start wait to the printer queue, or if there is a job waiting for the 

Is set to the job, the job is rendered in a processing start w completion of processing in step S1 403. the processing 

wait state. No processing request is issued to a docu- returns to step $1401 when the job is released from the 

merit of that job and documents of subsequent jobs until processing completion wait state by the user's instruc- 

the job is released from the processing start wah stale tion delivered from the terminal 11 or a timeout (step 

by the user's instruction or a timeout Asa result of this, S140S). 

it becomes possfrle to control a job processing start 15 If the job identifier of the job waiting for processing 

wait in parallel with the continuous issue of document is not set to the printer queue in step S1 407, if is judged 

processing requests. whether or not a processing completion wait is set to the 

In the job scheduling device 12 of the second job information of that job (step S1 409). If the job oom- 

ernbodimerrt, processing procedures for the continuous ptetion wait is set to the job information, the job is rert- 

issue of document processing requests and the control so dered In a processing completion wait state, and the job 

of a job processing completion wait will now be identifier of this job waiting for the completion of 

described using a flowchart shown in Fig. 14. Here,the processing Is set to the printer queue (step S1 410). 

explanation of overlaps between this flowchart and the On the other hand, if the processing completion 

flowchart shown in Fig, 12 wOl be omitted as needed. wait was not set to the job information of the Job in step 

To begin with, upon receipt of a document delivered ss 61409, or if the job identifier of the Job wafting for the 

from the terminal 11, the request control section 14 completion of rjrocessingw^^ 

accepts this document (step S1401) and accepts an step S141 0, M representing a document number of that 

acknowtedgemertt of processing completion from the job is set to one (step S141 1), and it is judged whether 

job execution section 13 (step S 1402), orndMthctocumeirtirrfbrm^ 

The flow of the acceptance of the processing com- so viously mentioned job identifier Is obtainable (step 

pfetion acknowledgement issued from the job execution $1412). If theMth document information is not obtaJna- 

sectton 13 which Is executed in step $1402 wfll be ble, the processing will return to step S1401 . However, 

descrfoed using a flowchart shown in Fig. 15. rf the Mth document information is obtainable, it is 

Upon receipt of an acknowfedgement of processing judged whether or not the document information is in a 

completion from the job execution section 13 (step stata of requesting processing (step S1413). Hit is notin 

S1 402-1), the job scheduling section 15 acquires docu- that state, it is then judged whether or not the document 

merit Information of a document whose processing was information is waiting for processing (step S1414). H the 

completed (step $1402-2), and the document is placed document information is waiting for processing, a 

in a processing completed state (step 31402-3). Subse- processing request for that document is Issued to the 

quently, it is judged whether or not the final document 40 job execution section 13. and the document information 

identifier of that document information is TRUE (step is placed in the state of requesting processing (step 

S140&4). If the final document identifier Is not TRUE, $1415). 

the processing returns to step S1 402-1. if the final doc- tf the document information is the state of request- 
ument identifier is TRUE, that is, if the cfocument whose ing processing in step $141 3. or if a document process- 
processing was completed is the final document, the job as ing request was issued in step $1415. It is judged 
information of that document is obtained (step S1402- whether or not the final document identifier of the docu- 
5). Then, it is judged whether or not a processing com- ment information is set to TRUE (step S1416). If the 
pietion wait is set to the job information (step S1402-6). document identifier is not set to TRUE, M = M + 1 (step 
If the processing completion watt is set to the job infer- S1417), the processing proceeds to step S1412, and 
motion, the job is rendered In a processing completion so the next document will be processed. If the final docu- 
wart state (step $1402-7). On the other hand, the ment identifier is set to TRUE in step S1416, N ■ N + 1 
processing completion wait is not set to the job informa- (step S1 41 8). The processing proceeds to step S1 405, 
tion, the processing of that job is completed (step and the next job will be processed 
31402-8). In this processing, it is checked whether or not the 
In the flowchart shown in Fig. 14, ft is judged 55 processing completion wait is set to a job, before ft Is 
whether or not the printer queue includes a job waiting checked whether or not the leading document of the job 
for processing completion (step S1403). If the queue can issue a processing request tf the processing corn- 
does not include any job waiting for processing comple- pfetion wait is set to the job, a job identifier of that job is 
tion, N representing a printer queue number Is set to set to the printer queue. Hereafter, a processing request 
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is issued only with respect to this job. When the job execution section 13, and the document information 
process! ng of documents of this job is completely fin- is placed in the state of requesting processing (step 
iehed, tfife job is placed in a processing completion S1513). If the document information is the state of 
state. No processing request Is issued to documents of requesting processing In step S1 51 1 , or if the document 
subsequent jobs until the job is released from the 5 infoimation is riot witness 
process! ng completion waft state by the user's instruc- step S1513, it is judged whether or not the final docu- 
tioriora timeout As a result of this, rt becomes possible ment identifier of the document information Is set to 
to control the job processing completion wait in parallel TRUE (step S1 51 4). If the document identifier is not set 
with the continuous issue of document processing toTRUE, M«M + 1 (step $1515). The processing pro- 
requests^ w ceeds to step S1510, and the next document will be 
In tfie job scheduling device 12 of the second processed. If the final documem identifier is set to 
ernbodirnent, processing procedures for the continuous TRUE in step S1514, N = N + 1 (step S1516), the 
issue of document processing requests and the control processing proceeds to step $1504. and the next job 
of ajobpasswoidiriputwaitwillnowboo^sct&edus^ will be processed. 

a flowchart shown in rig. 16. Here, the explanation of is In this processing, it is checked whether or not the 

overlaps between this flowchart and the flowchart password input wait is set to a job, before it is checked 

shown in Fig. 12 will be omitted as needed. whether or not the leading document of the job can 

To begin with, upon receipt of a document delivered issue a processing request tf the password input wait is 

from the terminal 11, the request control section 14 set to the job. the job is rendered in a password input 

accepts tnis document (step 81 501). Subsequently, it is 20 wart state. No processing request is issued to a docu- 

judged whether or not the printer queue includes a job ment of that job and documents of subsequent jobs until 

waiting for a password Input (step S1502). tf the printer the job Is released from the password input wart state by 

queue includes a job waiting for a password input, no the users instruction or a timeout As a result of this, it 

processing request is issued. On the other hand, if the becomes possible to control the password input wait in 

printer queue does not include any job waiting for a parallel with the continuous issue of document process- 

passworci input, N representing a printer queue number ing requests. 

is set to one (step S1503), and it Is judged whether or Specific examples of the contra! of a job in a 

not the jot) execution section 1 3 becomes enabled (step processing start wait state, a job in a processing corn- 

$1 504). ff the job execution section 1 3 is enabled, and if pJeton wait state, and a job in a password input wait 

a job identifier (a job ID) is obtainable from the job Infor- ao state when document processing requests are continu- 

mation of an Nth job in the printer queue (step S1 505), ousry issued will be described, 

it is judged whether or not a password input wait is set Fig. 1 7 Is an explanatory view showing the relation- 

to the job information of that job, before it is checked ship between a prnter queue, in which jobs waiting for 

whether or not the lead rig document of the job can the initiation of processing are queued, and a terminate 

issue a processing request (step $1506). ff the pass- 35 queue. 

word input wait is set to the job information of that job. Jobs 2 - 5 are queued in the printer queue 22, and 
the job Is rendered in a password input wait state (step a job 1 the processing of which was completed wfth 
S1 507). No processing request is issued to a document respect to all documents of that job is queued in the ter- 
of this job and documents of subsequent jobs until the minate queue 23. In the case of jobs 2 and 3 in the 
job is released from this wait state. 40 printer queue 22, processing requests have already 
ff another job is stilt waiting for a password input been issued to all of the documents of these jobs, but 
after step $1507, or if there Is a Job waiting for password the processing of some of the documents is not corn- 
input in step S1S02, the processing returns to step pteted yet and hence the documents stai remain in the 
S1501 when the job is released from the password input printer queue 22. 

wait state by the users instruction input from the termi- 4s in this example, a processing start wait is specified 
nal 11 or a timeout (step S1508). for a job 4, and the job 4 enters a processing start wait 
On the other hand, if the password input waft Is not state the moment at which a processing request for the 
set to the job information of the job in step S1506, M documem 2 of the job 3 is issued and the job 4 becomes 
representing a document number of that job is set to the next object of the processing. A processing request 
one (step S1 509), and it Is judged whether or not with so for the next job 5 Is not issued until this job 4 is released 
document irrformation of a job having the previousfy from the processing start wart state. When the process- 
mentioned job identifier is obtainable (step $1510). tf Ing of all the documents of the jobs 2 and 3 are com- 
ma Mth document information is obtainable, it is judged Dieted, the jobs 2 and 3 move to the terminate queue 
whether or not the document information is in a state of 23. The job 4 is released from the processing start wait 
requesting processing (step S151 1). If it is not in that ss state by a user's Instruction or a timeout Thereafter, the 
state, it is then judged whether or not the document job 4 is dealt in the same manner as an ordinary job. 
information is waiting for processing (step 31 51 2)Jfthe Figs. 18 and 19 are explanatory views showing the 
document information is waiting for processing, a relationship between a printer queue, in which jobs wait- 
processing request for that document is issued to the 



20 



04-12-27; 6 ; 27PM; NGBfi=HB 



F ! NNEGAN (1 ) 



;0355613954 



# 48/148 



39 EPO 738057 A2 40 



ing for the completion of processing are queued, and a 
terminate queue. 

In Fig. 17, the jobs 2*5 are queued in the printer 
queue 22, and the job 1 the process ng of which was 
completed with respect to aO documents of that job is s 
queued in the terminate queue 23. In the case of jobs 2 
and Z in the printer queue 22, processing requests have 
already been issued to all of the documents of these 
jobs, but the processing of some of the documents is 
not completed yet, and hence the documents still w 
remain in the printer queue 22. 

In this example* a processing completion wait is 
specified for the job 4, and a job identifier of this job 4 is 
retain ed in the printer queue 22. In this case, a process- 
ing request is only issuable with respect to documents 15 
of the job 4, and no processing request is issued to the 
next job 5. 

When the processing of all the documents of the 
jobs 2 and 8 are completed, these two jobs move to the 
terminate queue 23 as shown in Fig. 16. The job 4 Is so 
released from the processing start wait state the 
moment at which the processing of ail the documents of 
the job 4 is completed. Since the job 4 is in the process- 
ing completion watt state, a processing request for the 
job 5 Is not issued. After having been released from the ss 
processing completion wait state by the user's instruc- 
tion or a timeout, the job 4 moves to the terminate 
queue 23- 

Rg. 20 is an explanatory view showing the relation- 
ship between a printer queue, in which jobs waiting for a 30 
password input are queued, a terminate queue, and a 
wait queue. 

Jobs 4, 6, 8, and 9 are queued in a printer queue 

22- 1 , and the job 1 the processing of which was com- 
pleted is queued h a corresponding terminate queue 35 

23- 1. Jobs 3. 7. 10, and 11 are queued in a primer 
queue 22-2, and a job 2 the processing of which was 
completed is queued in a corresponding terminate 
queue 23-2. In the case of jobs 4 and 6 in the printer 
queue 22-1, processing requests have already been *o 
issued to all of the documents of these jobs, but the 
processing of some of the documents Is not completed 
yet, and hence the documents still remain in the printer 
queue 22-1. 

In the printer queue 22-1 , a password input wait is 4S 
specified for the job B t and the job S enters a password 
input wait state the moment at which a processing 
request for the document 2 of the job 6 is issued and the 
job 8 becomes the next object of the processing. When 
a password Is Input by the user, the job 8 is released so 
from the password input wait state. However, if a pass- 
word is not input during a fixed period of time, the job 8 
moves to the wart queue 20 as a result of the occur- 
rence of a timeout During this period, a processing 
request for a document of the job 9 is not issued. After ss 
the processing of the documents of the jobs 4 and 6 has 
been completed, these two jobs move to the terminate 
queue 23-1 . At this ti me. if the job 8 is released from the 
password input wait state, the processing of the job 8 



becomes possible However, if the job 8 remains in the 
password input wait state, processing requests for the 
documents of the jobs 8 and 9 are not issued untfl the 
job 8 Is released from the password input state. There- 
after, if the job 8 moves to the wait queue 20 asa result 
of the occurrence of a timeout a processing request for 
the job 9 becomes issuable- 

The printer queue 22-2 shows the manner in which 
the job 5 in the password input wait state between the 
jobs 3 and 7 moved to the wait queue 20 as a result of 
the occurrence of a timeout in the printer queue 22-2. 
the job 7 becomes issuable a processing request, 
because the job 5 moved to the wait queue 20. The job 
5 moved to the wait queue 20 is released from the pass- 
word input wait state resulting from the Input of a pass- 
word by the user, and the job 5 returns to the printer 
queue 22-2. When the Job 5 returns to the printer queue 
22-2, the job is queued at the head of the queue or a pri- 
ority position thereafter. 

As previously described, in the second embodi- 
ment, when the job execution section becomes ena- 
bled, processing requests are sequentially issued for 
documents if the processing requests are issuable for 
these documents. If a processing start wait is set to the 
leading document of a job, the job is rendered in a 
processing start wart state, and no processing request 
is issued to documents of that job and subsequent jobs 
until the job Is released from the processing start wait 
state by the user's instruction or a timeout By virtue of 
this configuration, it is possible to control the processing 
start wait of a job while processing requests for docu- 
ments are continuously issued. 

Secondly, when the job execution section becomes 
enabled* processing requests for documents are 
sequentially issued if processing requests are issuable 
with respect to the documents. If a processing comple- 
tion wait is set to the leaofng document of a job, the job 
is rendered in a processing completion wait state when 
the processing of that job is completely finished, and no 
processing request is issued to documents of subse- 
quent jobs until the job is released from the processing 
completion wait state by the user's Instruction or a time- 
out By virtue of this configuration, it is possible to con- 
trol the processing completion wait of a job whle 
processing requests for documents are continuously 
issued. 

Thirdly, when the job execution section becomes 
enabled, processing requests for documents are 
sequentially issued if processing requests are issuable 
with respect to the documents. If a password input wait 
is set to the leading document of a job, the job is ren- 
dered in a password input wait state when the process- 
ing of that job is completely finished, and no processing 
request is issued to documents of subsequent jobs until 
the job is released from the password input wail slate by 
the user's instruction or a timeout By virtue of this con- 
figuration, rt is possible to control the password input 
wait of a job while processing requests for obcuments 
are continuously issued. 
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As previously described, scheduling Is effected on tion 105 which will be described later, and executes the 

a documem-by<locument basis in the second embodi- thus read information. Variations in state resulting from 

ment. and processing requests for documents are con- the progress of processing are reported to the job exe- 

tinuously issued. Hence, compared with the cutlon section control section 108 every time the state 

conventional case where scheduling is effected on a 5 changes. 

jco-byiob basis, scheduling corresponding to the The object management section 105 manages var- 
throughput of the job execution section can be carried fc>us types of objects used in the job execution section 4 
out. As 9 result of this, useless idle time is eliminated, as attributes and values. The objects comprise objects 
and job processing time can be reduced. Further, job of an input job, objects of a printer and a converter of the 
control, such as a processing start waft, a processing ro job execution section 10A and objects of the object con- 
completion wart, a password input wait, cannot be tro) section itself. The job execution section 104 make 
obstructed, and therefore it becomes possible to effec- access to this object management section 105, fetching 
tively utilize the throughput of the job execution section attributes of jobs for which the job execution section 
while maintaining advantages of the conventional job received a request from the job control section 103 and 
control, is executing processing of each job. 

A print processing system according to a third The job control section 1 03 is made up of a readiest 
embodirnent of the present invention will now bo control section 106, a job scheduling section 107, a job 
described with reference to Rgs. 22 to 25. The print execution section control section 108, and aqueue con- 
processing system of this embodiment searches for a tnjl section 109. 

document which needs the conversion of a format by 20 The request control section 106 accepts a job 

searching through jobs stored in a queue and converts request and a control request from the job acceptance 

the format of the job prior to print processing, when the section 101 or the server management section 102, and 

format conversion facility becomes available, prepares an object of that job using the object manage- 

Rg. 23 is a block diagram schBmaticafry showing a ment section 105. The request control section 106 
print processing system 1 10 according to this embodi- ss issues a job processing request to the job scheduling 
ment. The print processing system shown in Rg. 23 is section 107 or the job execution section 108. Upon 
made up of a plurality of job acceptance sections 101, a receipt of a job request the request control section 106 
server management section 102, a job control section checks whether or not a job ID is set in the document 
1 03, job execution sections 1 04, and an object manage- attributes of that jotx If the job ID is not set in the docu- 
ment section 1 05. 30 ment attributes, the job request Is considered as a new 

The job acceptance section 101 accepts a job job request When received response from the job 
request from a terminal connected to a network (not scheduling section 107 which issued the job processing 
shown) in compfiance w'rth a network protocol, and out- request, the request control section 106 sends a newly 
puts a job request relating to that job to the job output provided jab ID back to the user. The user sets this pro- 
section 103. The server management section 102 as vided ID to a Job request which the user continuously 
accepts operation input by the system manager, and attempts to issue. If the job ID is set to a received job 
outputs a control request for managing the job control request, the request control section 106 judges the job 
section 103. The job control section 103 sends request as being a document associated with a series 
response to the processing back to the server control of job requests which have already been accepted, 
section 102. The job control section 103 inputs the Job to The job scheduling section 107 manages queues 
request from the job acceptance section 101 and the corresponding to the job execution section 104 and 
control request from the server management section queues necessary for scheduling, and schedules job 
1 02. To execute print processing associated with the job requests from the request control section 1 05. The job 
request trie job control section 103 issues a request for scheduBng section 1 07 sequentially queues documents 
processing to a predetermined job execution section 4S of a job in a spool queue when the job received from the 
1 04 by transferring the job to the job execution section. request control section 106 is a completion type job 
A plurality of jobs simultaneously stay in the job control which will be described later. When all of the documents 
section 103, spool queues, printer queues, or the like, of the job are completely obtained, the job scheduling 
are managed within the job control section 103. The job device 107 selects a specified output device, and 
execution section 104 is made up of more than one Job so queues the job in a printer queue corresponding to that 
processing sections and job output sections (neither output device. On the other hand. If the job is a nonconv 
being shown in the drawings). The job processing sec- pletion type job which will be described later, the job 
tions execution processing such as the conversion of a scheduling device 107 selects the specified output 
print format whereas the job output sections outputs device and then queues the Job in a corresponding 
jobs, namely, executes output processing of print Upon 55 printer queue. Further, the job echodufing section 107 
receptof a job processing request from a job execution issues a job processing request relating to the job 
section control section 108 which will be described later. queued in the printer queue to the corresponding job 
the job execution section 1 04 reads necessary infbrma- execution section 1 04 via the fob execution section con- 
tion (such as attribute) from an object management sec- trot section 1 08. 
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The job execution section control section 1 03 trans- ing section selection unit 113 selects a conversion 
tens a processing request from the request control sec- processing section suitable for that conversion from 
tion 1 06 or the job scheduling section 107 to the job conversion sections 1 15-1 and 115-2. 
execution section 104. Further, the job execution sec- The job search unit 1 14 searches spool queues and 
tion control section 108 transfers a status acknowledge- s printer queues using a queue management section 109 
mem relating to the Job delivered from the job execution which wifl be described later, and judges whether or not 
section 104 to the job scheduling section 107. For fe a job including ctocuments which need the con- 
example, when a conversion processing section, which version of a print format at the job execution section 
wil be described later, becomes enabled, the job execu- 1 Q4. 

tion section control section 1 08 issues a ready acknowt- 10 The job execution section 1 04 is made up of a con- 

edgement to the job scheduling section 107, Contrary to version processing section (a converter) for converting 

this, if the conversion processing section is disenabled, a prim format, end an output device (a printer) which 

the job execution section control section 108 issues a outputs a document on a printer in compliance with a 

txisy acknowledgement to the job scheduling section print format The conversion section 115-1 converts a 

107. A status acknowledgement other than a fob is is prim format A to a print format B, whereas the cower- 
transferred to the object management section 105, and sion section 115-2 converts a print format C to a print 
the state of an object which is the object of the status format D. The output device 116-1 corresponds to the 
acknowledgement is changed. print format 8, and the output device 1 16-2 corresponds 

The queue management section 109 prepares to the print format D. 
queues, each corresponding to each job execution sec- so The queue management section 1 09 prepares var- 
tion 1 04, according to an instruction from the job sched- ious types of queue which the job scheduling section 
uling section 107 and queues jobs, fn addition to the 107 uses. Documents of a completion type job are 
preparation of queues, the queue management section queued in a spool queue 117, and the job is managed 
109 moves queues and switches the order of docu- within this queue until all documents of that job are com- 
ments in the queue in response to a request from the & pletely obtained. A wait queue 118 is one type of 
system manager. processing wait queue, and jobs waiting for a password 

Fig. 22 Is a block diagram showing the detailed con- input by the user are stored In this queue. A pause 

figuration of the job scheduling section 107. queue 11 9 is a queue in which temporarily interrupted 

The job scheduGng section 107 is provided with a jobs are stored. When a pause button (not shown} of the 

print document type determination unit 111, an output 30 server management section 102 is pressed, a job 

device selection unit 1 12, a conversion processing sec- moves from a printer queue, which will be described 

tion selection unit 113, and a job search unit 114. In later, to the pause queue 119, or the job returns to the 

addition to the previously mentioned scheduling func- primer queue when a resume button is pressed. Primer 

tion, the job scheduling section 107 searches for each queues 121 and 122 correspond to the output devices 

queue in the queue management section 109 during a ss 1 16-1 and 11&-2, jobs waiting for print processing are 

print processing wait, and carries out the conversion of queued in these primer queues, 

a print format if there is a job which needs the conver- The operation of each section associated with the 

sion of a prim format flow of processing, from the recept of a document for 

The prim document type determination unit 111 which a job requested is issued to the queuing of the job 

determines whether the processing of a job is a comple- 40 in a printer queue, in the previously mentioned prim 

f ion type or a noncornple&on type with reference to a job processing system 1 1 0 will be described with reference 

request transferred from the request control section to a flowchart of Fig. 24 and Ftgs. 22 and 23. 

108. The completion type job is characterized in that To begin with, the job acceptance section 101 
prim processing is not started unto all documents accepts a job request from a terminal connected to a 
Inducted in a job are completely obtained. For example, 45 network (not shown) and transfers the thus aocaptad job 
a one-job muftidocumem type job is mentioned as one request to the job control section 1 03. 

example of this typa The noncompletion type Job Is Upon receipt of the job request (step $2101), the 

characterized in that the processing of a received job is request control section 106 of the job control section 

sequentially started. 103 prepares an object associated with the job request 

The output device selection unit 112 selects either so using the object management section 105. and issues a 

of output devices 116-1 and 1 16-2 depending on an out- request for job processing to the job scheduling section 

put device name specified for the job, for example, a 107 or the job execution section control section 108. 

primer name. The object prepared by the object management section 

The conversion processing section selection unit 105 is used later when conversion or output processing 

1 13 judges whether or not the conversion of a prim for- ss is carried out in the job execution section 104. 

mat is. necessary by comparing formats of documents When the job request is transferred to the job 

included in a job with prim formats which Vie output scheduling section 107. the prim document type deter- 

devices 1 16-1 and 1 16-2 can interpret If the conversion mination unit 1 1 1 determines whether the processing of 

of a print format is necessary, the conversion process- the job is a completion type job or a noncomple&on type 
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job (step $2102), If the Job is a completion type job, the 
job scheduling section 107 accepts the processing of a 
completion type job (step S2103) and queues a docu- 
ment fi the spool queue 117 using the queue manage- 
ment section 1 09 (step S21 04). s 

On the other hand, the request control section 106 
checked whether or not a job ID is set to the document 
when received the fob request in step S2101, and 
informed the job scheduling section 107 whether the job 
is the leading document of the job. w 

Departing on the acknowledgment received from 
the request control section 106. the job scheduling sec- 
tion 107 selects an output specified as one of the 
attributes of the document using the output device 
selection unit 1 12 (step £21 06), when the document Is is 
the leading document of the job (step S2105). (n this 
case, assume that the output device 116-1 Is selected. 

Subsequently, the job scheduling section 107 
judges whether or not the document needs the conver- 
sion of a print format by comparing a print format ol the so 
document queued in the spool queue 1 17 with a print 
format of the output device 116-1 (step S2107). If the 
document needs the conversion of the print tor mat 
either of the conversion sections 115-1 and 115-2 is 
selected (step $2108), In this case, the print format of ss 
the document is A. and hence assume that the conver- 
sion section 115-1 which converts a prim format A to a 
print format 8 is selected. 

If a conversion section for converting a print format 
of a received document 1o a print format of a specified so 
output device is not available, a request for print 
processing is issued to the specified output device. 
Thereafter, the output device carries out processing in 
response to errora In addition, the output device may 
be arranged so as to issue an error actaowfadgement ss 
to the user who issued the job request or the job may 
be redirected to another print processing device n the 
network. 

The job scheduling section 107 judges whether or 
not the conversion section 1 15-1 Is enabled depending 40 
on the status acknowledgement from the selected con- 
version section 115-1 (step S2109), If the conversion 
section 115-1 is enabled, a request for the conversion of 
the document is issued to the conversion section 115-1 
via the job execution section control section 108 (step 4S 
SZ110). The conversion section 115-1 which received 
the conversion request reads information necessary for 
conversion processing from the object management 
section 105, and converts a print format A included in 
the job into a print format B. At this time, the conversion so 
section 1 15-1 issues a busy acknowledgement to the 
job execution section control section 108 when conver- 
sion processing is started, and issues a ready acknowl- 
edgement to the job execution section control section 
1 08 when the conversion is completed. 55 

tf the selected conversion section 1 15-1 is not ena- 
bled, the job scheduling section 1 07 leaves the received 
document queued in the spool queue 117. 



tf the received document is not the final document 
of the job (Step S21 11), the processing returns to step 
S2101 and the next document is accepted. If the 
received document Is the final document of the job, the 
queue management section 109 moves the job from the 
spool queue 1 1 7 to a printer queue 121 corresponding 
to me output device 116-1 (step $21125. 

In this way, if the job is a completion type job, the 
received document is temporary queued in the spool 
queue 1 17. After all of the documents of that job have 
been obtained, the documents are queued in the printer 
queue 122. Depending on the state of the conversion 
section 115*1 when each document is queued, some 
documents may be queued in the printer queue 122 
while they remain unconverted. However, an attempt is 
again made to convert these unconverted arguments 
while the documents are queued in the primer queue 
122. This processing will be descrfced with reference to 
a flowchart shown b Fig. 25. 

ff the processing of a job Is judged as a noncomple- 
fion type job in step S2102. the job scheduling section 
107 accepts the processing a noncompletion type job 
(step S2113). Depending on the acknowledgement 
from the request control section 106. the job scheduling 
section 107 selects an output device specified for the 
leading document using the output device selection 
section 112 (step $2115), when the document Is the 
leading document of the job (step $21 1 4). Further, the 
job scheduling section 107 queues the document in the 
printer queue corresponding to the selected output 
device using the queue management section 109 (step 
$2116). In this case, assume that the output device 
116-2 is selected and the document is queued in the 
printer queue 122, 

Subsequently, the conversion processng section 
selection unit judges whether or not the received docu- 
ment needs the conversion of a print format by compar- 
ing a print formal of the received document with a print 
format of the output device 116-2 (step S2117). If the 
document needs the conversion of the print format, 
either of the conversion sections 115-1 and 115-2 is 
selected (step S21 18). In this case, the print format of 
me document is C, and hence assume that the conver- 
sion section 115-2 which converts a print format C to a 
print format D is selected. 

If a conversion section for converting a print format 
of a received document to a print format of a specified 
output device is not available, a request for print 
processing is issued to the specified output device as in 
the case of the completion type job. 

The job scheduling section 107 judges whether or 
not the conversion section 115-2 (s enabled depending 
on the status acknowledgement from the selected con- 
version section 115-2 (step S2119). If the conversion 
section 115-2 is enabled, a request forthe conversion of 
the document Is issued to the conversion section 115-2 
via the job execution section control section 108 (step 
S2120). The conversion section 115-2 which received 
the conversion request reads information necessary for 
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conversion processing from the object management 
section 105, and converts a print format C included in 
the job into a print format D At this time, the conversion 
section 115-2 issues a busy acknowledgement to the 
job execution section control section 108 when conver- $ 
son processing is started, and issues a ready acknowl- 
edgement to the job execution section control section 
108 when the conversion is completed 

If the selected conversion section 115-2 is not ena- 
bled, the Job scheduling section 1 07 leaves the received 10 
document queued in the printer queue 1 22. 

If the received document is not the final document 
of the job (step S2121), the processing returns to step 
S2101 and the next document is accepted. If the 
received document is the fatal document of the job, the is 
processing ts terminated. 

if the job is a noncomptetion type job, documents 
are sequentially queued In the printer queue 122 from 
the first document Depending on the stale of the con- 
version section 115-2 at that time, some documents so 
may be queued in the printer queue 122 white they 
remain unconverted. However, an attempt is again 
made to convert these unconverted documents while 
the documents are queued in the printer queue 122, 
This processing win be described wfth reference to the ss 
flowchart shown in Fig. 25. 

Upon receipt of a ready acknowledgement from the 
conversion processing section which was not possfole 
to process the job in step $2109 or step S21 19 shown 
in Fig, 24 via the Job execution section control section so 
108, the job scheduling section 107 retrieves a job 
including a document which needs conversion and 
makes again an attempt to convert the document This 
processing is carried out in parallel with the previously 
mentioned processing defined by the flowchart shown 25 
inRg. 24. 

The flow of conversion processing when the con- 
version processing section becomes enabled win be 
described using a flowchart shown in Fig, 25, and the 
operation of each section wll also be described with ref- 40 
erence to Figs, 22 and 23. 

Upon receipt of a ready acknowledgement from the 
conversion section 1 15-1 or 11 5-2 via the job execution 
section control section 108 (step $2201), the job sched- 
uling section 1 07 searches each queue managed by the 45 
queue management section 109 using the job search 
section 114 and retrieves a job including a document 
which needs conversion processing carried out in the 
conversion processing section. 

Initially, the job search unit 114 sets a count N to go 
one (step S2202), and retrieves a job, including a docu- 
ment which need the conversion of a print format exe- 
cuted by the conversion processing section, from a 
printer queue N (step S2203). 

tn other words, jobs stored In a queue to be w 
retrieved are sequentially searched, and it is judged 
whether or not the searched job includes a document 
which needs the conversion of a print format. For exam- 
ple, when the output device 116*1 is selected with 



respect to the searched job, it is judged whether or not 
this job includes a document in a format other than a 
print format B, because the output device 116-1 can 
process the print format B. If the output device 116-2 is 
selected with respect to the searched job, it is judged 
whether or not the job includes a document In a format 
other than a print format O. because the output device 
1 16-2 can process a print format D. 

If the job including a document which needs con- 
version Is found, a conversion processing section which 
carries out necessary conversion is selected, and a 
request for the conversion of the document ts issued to 
the selected conversion processing section via the job 
execution section control section 108 (step S2204). The 
conversion processing section reads information neces- 
sary for conversion processing from the object manage- 
ment section 1 05 and converts a print format included in 
the job. The conversion processing section issues a 
busy acknowledgement to the job execution section 
control section 108 when the conversion processing Is 
carried out and also issues a ready acknowledgement 
to the job execution section control section 108 when 
the conversion is terminated. 

tf the job including a document which needs con- 
version is not found in the printer queue N, It Is Judged 
whether or not there is another printer queue (step 
S220S). If there b another printer queue, N+1 is reset to 
N (step S2206), and the processing returns to step 
S2203. If there is no printer queue to be searched in 
step S2205, the pause queue 119 wfll be searched to 
find a job including a document which needs the conver- 
sion of a print format executed in the conversion 
processvig section (step S2207). H a job including a 
document which needs conversion is found, a conver- 
sion processing section which carries out necessary 
conversion processing is selected, and a request for the 
conversion of the document is issued to the selected 
conversion processing section via the job execution 
section control section 108 (step $2204). 

If a job including a document which needs conver- 
sion is not included in the pause queue 119, the wait 
queue 1 18 will be searched to find a job including a doc- 
ument which needs the conversion of a print format exe- 
cuted in the conversion processing section (step 
S2208), tf a job including a document which needs con- 
version is found, a request for the conversion of the doc- 
ument is issued to a conversion processing section via 
the job execution section control section 108 (step 
$2204). 

If a job including a document which needs conver- 
sion is not included in the wait queue 118, the spool 
queue 1 17 will be searched to find a job Including a doc- 
ument which needs the conversion of a print format exe- 
cuted in the conversion processing section (step 
62209). tf a job including a document which needs con- 
version is found, a request for the conversion of the doc- 
ument is issued to a conversion processing section via 
the job execution section control section 108 (step 
S2204), 
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The order of the retrieval of queues is not limited to 
the above described order. However, it is most efficient 
to retrieve queues in order from the queue closest to the 
print processing, namely, in the order of the primer 
queue, the wart queue, the pause queue, and the spool s 
queue- 
After the conversion processing has been termi- 
nated in step 32204, the fob scheduling section 107 
newly sets the print data produced after the conversion 
as print data of this document When either of the output 10 
devices 116-1 and 1 16-2 becomes enabled, the leading 
job In the printer queue 121 or the printer queue 122 is 
fetched, and a request for print processing is issued to a 
corresponding output device via the job execution sec- 
tion control section 1 o& is 

If the conversion processing section does not 
become enabled while the job is queued in the printer 
queue, the job will be sent to the output device whHe 
including the document which needs conversion. In this 
case, the print formal of the document is converted so 
when the conversion processing section becomes ena- 
bled immediately before print processing is carried out. 

According to the print processing system 1 10 of this 
embodiment, even if a job including a document which 
needs conversion is stored in any of queues including SB 
the spool queue, each queue is retrieved the instant 
when the conversion processing section which carries 
out necessary conversion becomes enabled, and the 
necessary conversion is effected- When a job at the 
leading end of the printer queue Es fetched, there is a oo 
considerably vtcrsased possfcitity that the conversion 
has previously been completed. For this reason, com- 
pared with a conventionaf method in which a print for- 
mat is converted irrvnetfately before a printer 
processes print data, this processing system makes it os 
possible to reduce idle time of the printer and improve 
print throughput Particularly, In the case of the comple- 
tion type job, a job which needs conversion is retrieved 
while it is queued in the spool queue as well as in the 
printer queue, and therefore improved throughput Is 40 
achieved in the case of the print processing of the one- 
job muttidocument 

As described above, according to the third embodi- 
ment, while a received job is stored in queue unit, a job 
including a document which needs the conversion of a 4$ 
print format is retrieved when the conversion unit 
becomes enabled, and the document included in the job 
is converted. By virtue of such a configuration, com- 
pared with the conventional method in which a print for- 
mat is converted immediately before the processing of a so 
document, the print processing system of this embodi- 
ment makes rt possible to reduce Idle time of a printer 
and improve print throughput. 

Further, while a received job is stored in a spool 
queue or a printer queue, a job including a document & 
which needs the conversion of a print format is retrieved 
when the conversion unit becomes enabled, and the 
document included in the job is converted. In parallel 
with this, when the conversion processing section 



becomes enabled, a job including a document which 
needs the conversion of a print format is retrieved in the 
printer queue, and the document included in the job is 
converted. Therefore, when a job including a document 
which needs conversion is fetched from the head of the 
printer queue for print processing, there Is an Increased 
possbility that the conversion of the document has pre- 
viously been completed. Hence, the idle time of the 
prfcter can be reduced to a much greater extent, and 
therefore the print throughput can be improved further. 

Not only jobs stored in the spool queue are 
retrieved, but also Jobs are retrieved white they are 
stored In the printer queue after having moved from the 
printer queue from the spool queue. For this reason, 
particularly In the case of a onajob muttidocument, 
throughput is considerably improved. 

A prim processing device according to a fourth 
embodiment of the present invention will be described 
with reference to Figs. 26 to 33. This embodiment is 
directed to solve problems such as a long period of 
standby time which likely occurs as a result of a receiv- 
ing failure, or the occupation of a printer for a long 
period of time when a before-complete attribute or an 
after-cornplete attribute is specified at the time of sched- 
uling a one-job rnurtidocument 

Fig. 27 is a block diagram showing one example of 
the configuration of the print processing device of the 
fourth embodiment of the present invention. 

In Fig. 27, the print processing device is made up of 
a job acceptance section 201, a management section 
202, a management I/O control section 202a, a job con- 
trol section 203, a job execution section 204, a tog file 
20$, an account file 207, an object processing section 
208, and an object file 209. 

The job control section 203 has a job control ele- 
mentary section 21 0, an event processing section 21 0a, 
a logging processing section 210b, an accounting 
processing section 2luc. and an object management 
section 21 Od. 

The job acceptance section 201 accepts a job input 
from a client workstation through a network N and uni- 
fies various types of format of received jobs into a job 
format defined by this print processing device. The job 
acceptance section 201 then feeds this unified format to 
the job control elementary section 21 0 of the job control 
section 203. Several types of job acceptance sections 
are prepared as the job acceptance section 201 so that 
they can cope with several protocols employed in sev- 
eral types of client workstation. In the illustrated exam- 
ple, there are three types of job acceptances 201a. 
201b, and 201c Each job acceptance section 201 has 
its own spool and holds document data of a printed doc- 
ument included in a received job. 

The management section 202 accepts operation 
delivered from the system manager and issues a 
request for management control processing to the job 
control section 203 through the management I/O control 
section 202a which is an interface. The management 
I/O control section 202a is also connected to the net- 
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work N, and it is also possible for the client to issue a 
request for the acquisition of necessary information, for 
example, printing completion to the management I/O 
control section. 

The job control section 203 receives a print 
processing job from the job acceptance section 201 and 
analyzes the contents of the job. The job control section 
issues a request for the execution of that job to the job 
execution section 204. The job control section 203 also 
receives a control request for management from the 
management section 202 through the management I/O 
control section 202a and executes processing corre- 
sponding to the contents of the request 

The job execution section 204 is a printer to execute 
a job such as printing or a converter which executes a 
job tor converting the format of the print document with 
respect to which the client issued a print request to a 
page description language supported by the printer, for 
example, PostScript Accordingly, an execution instruc- 
tion is not necessarily issued once to the Job execution 
section 204 from the job control section 203 depending 
on the contents of the job. The execution Instruction Is 
repeatedly issued a necessary number of times, A 
device which executes the job may be a various types Of 
printer or converter. In the Illustrated embodiment, as 
one example, three job execution sections 204a, 204b, 
and 204c are shown. 

The event processing section 21 da issues an 
acknowledgement to the management section 202 via 
the management I/O control section 202a with respect 
to various types of event such as the completion of a job 
and trie cancellation of a job issued from the Job control 
section 203. The history of issue of various event is writ- 
ten into the log file 206 through the logging processing 
section 210b. The accounting processing section 210c 
collects setting formation relating to jobs such as what 
lend of function was utilized. Account information relat- 
ing to. for example, the number of pages of a printed 
document requested through the object management 
section 210d and the object processing section 208 Is 
collected from the object file 209, and the thus collected 
Information is written into the account file 207. 

The object management section 21 ad manages 
jobs accepted by the job acceptance section 201 as one 
object. The object management section 21 0d writes 
attnbute information relating to a job requested by the 
client into the objectfile 209 using the object processing 
section 208, and reads information of a necessary 
object from the object fa* 209 through the object 
processing section 208 as needed. When the job execu- 
tion section 204, which is a printer, fetches document 
data of a print document from the spool of the job 
acceptance section 201 to print the document the 
object processing section 208 also reads document 
attribute, such as the location of document data and 
paper size on which the data are printed, from the object 
file 209 and sends that document attribute to the job 
execution section 204. 



Fig, 28 is a block cSagram showing one example of 
the configuration of the job control elementary section 
210. 

In Fig. 28, the job control elementary section 210 is 
s further provided with a request control section 21 1, a 
job scheduling section 21 2. a job execution section con- 
trol section 213, and a queuing management section 
214. The request control section 21 1 executes process- 
ing between the request control section 21 1 and the job 
10 acceptance section 201, between the request control 
section 211 and the management section 202 through 
the management I/O control section 202a, and between 
the request control section 21 1 and the object manage- 
ment section 21 Od. The job execution section control 
is section 213 executes processing between the job exe- 
cution section control section 21 3 and the job execution 
section 204. 

The request control section 211 accepts a job 
request from the job acceptance section 201 and ana- 
sq tyzes the job request If the job request Is recognized as 
job information, the request control section 21 1 issues a 
request for the generation of job Information to the 
object management section 21 od. Based on the thus 
generated information, the request control section 
25 issues a request for scheduling to the job scheduling 
section 212. Further, the request control section 211 
transfers a request from the management section 202 
which is irrelevant to the job, for example, the interrup- 
tion of a printer, to the job execution section control sec- 
tion 213, and sends back response from the job 
execution section 204 which is received from the job 
execution section control section 213 to the manage- 
ment section 202. 

The job scheduling section 212 fetches a corre- 
sponding job and an object of the associated job execu- 
tion section 204 from the object management section 
2l0d. The job scheduling section 212 schedules the 
job, and carries out the queuing of the job, such as the 
preparation of a specialized queue corresponding to 
each of the job execution sections 204, using the queue 
management section 214. The job scheduling section 
2 1 2 issues a job processing request to the job execution 
section 204 through the job execution section control 
section 213. The queue management section 214 
queues the job in compliance with an Instruction from 
the job scheduling section 212, and sends information 
necessary for accounting processing to the accounting 
processing section 21 0c. 

Corresponding to the acceptance of the jobs, the 
request control section 211 generates a plurality of 
request processing sections 220-1, 220-2, ... 220-n. 
Similarly, the job scheduling section 212 generates a 
plurality of processing sections 230-1, 230-2, - 230-n 
which carry out processing in response to a request 
from the request control section 21 1 and a plurality of 
different processing sections 240-1, 240-2, ... 240-n 
which cany out processing with respect to the job exe- 
cution section control section 213. The processing is 
efficiently carried out in a parallel manner. 
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Fig. 26 is a functional block diagram showing one 
example of the configuration of the job scheduling sec- 
tion. 

Rg. 26 only shews, as representative examples, a 
processing section 230-n and a different processing 5 
section 240 -n which are generated correspondiig to the 
acceptance of, for example, an Nth Job. The processing 
section 230-n is provided with a scheduling attribute 
judgement section 251, a final document judgement 
section 252. a timer monitoring section 253 and a timer 10 
253a, a job completion processing section 254, a final 
document processing section 255, and a printer selec- 
tion processing section 258- 

The scheduling attribute judgement section 251 
judges whefter the processing mode Instructed by the 15 
client is after-complete processing or before-complete 
processing. Depending on the result of this Judgement 
in the case of the after-complete processkig, the printer 
selection processing section 256 selects a printer after 
all of print documents relating to this job have been so 
completely received, namely, after the final document 
judgement section 252 has judged a received print doc- 
ument as the final document ki the case of the before- 
complete processing, the printer selection processing 
section 256 immediately selects a printer upon receipt ss 
of the firs* print document 

The timer monitoring section 253 monitors a series 
of print documents delivered from the client and also 
monitors whether or not the next print document was 
received within a predetermined period of time, so 
Although a plurality of print documents are delivered 
from the dlent for one Job, the present print processing 
device is designed to receive the next document after 
having confirmed that one document was properly 
received. For example, if the print processing device 36 
became impossible to receive the next document 
because of a network failure, the print processing 
device will have to wait to receive the next document in 
an unlimited manner. To prevent this, if a predetermined 
period of time lapsed after the receipt of a document 4Q 
has been checked and if the next document was not 
received after the timer 253a has timed out the final 
document processing section 255 deals a previously 
received document as the final document of this job in 
the case of the after-complete processing, whereas the 45 
job completion processing section 254 terminates the 
job by dealing the previously received document as the 
end of the job in the case of the before-complete 
processing. When a document is normally received, the 
timer 253a Is set at the moment. If the next document is so 
received within a predetermined period of time after the 
receipt of the previous document, that is, before the 
timer 253a timed out the timer 253a will be reset find 
therefore normal processing corresponding to the 
schedule attribute Is carried out. ss 

When executing a received job, the different 
processing section 240-n sends, back to the job execu- 
tion section 204, information relating to the order of jobs 
queued in the queue management section 214 and print 



documents corresponding to the request from the job 
execution section 204, 

Fig. 29 is a block diagram showing one example of 
the queue management section. 

The queue management section 214 has a printer 
queue 260 and a reception-waiting queue 270. The 
printer queue 260 is prepared for each printer. The 
printer queue 260 and the receipt-waiting queue 270 
have the same structure. If a certain job processing 
request is received, a job block Job 1 and a document 
block DOC 1 wil be placed in the printer queue 260. If 
the next document is received, a document block DOC 
2 win be positioned below the document block DOC 1 . If 
the next job processing request is received, a job block 
Job 2 will be placed subsequent to the job block Job 1. 
In the case of the before-complete processing, the doc- 
ument is directly queued In the printer queue 260. On 
the other hand, in the case of the after-complete 
processing, the document is first queued m the recep- 
tion-waiting queue 270, and the document is moved to 
the printer queue 260 if the document is judged as the 
final document Then, the job, that is, printing is exe- 
cuted, if it is judged that the job was completed, the 
leading job block and all of the other document blocks 
linked to the leading Job block will be removed from the 
printer queue 260. 

Figs. 30a to 30c show one example of a data struc- 
ture of a document print request 

As shown in Rg. 30a, data 260 delivered from the 
client Is made up of a job attribute 281 which serves as 
a header of the data, and a number of document data 
items (n) 262-1, 282-2, ... 282-n which serve as a data 
portion of the data. A document attrtoute is added to 
substance of each of the document data Hems 282-2. 
282-2, ...282-n. 

As shown in Figs, 30b and 30c, the data 260 
received by the print processing device is divided into 
an attribute data Hem 280a and a document data Item 
280b. The document data item 280b is stored in the 
spool of the job acceptance section 201, whilst the 
attribute data item 280a is stored in the object f He 209 
after a file path name of a spool of each document data 
has been added to it 

One example of the job attrfcute comprises: 

a job name "job-name"; 

a cfient of a job "job-owner" "user-name"; 

a printer name which the user wants to use "printer- 

name-requestecT; and 

a schedule attribute "job-scheduling*. 

The schedule attribute can be designated as either 
the after-complete processing or the before-complete 
processing. Further, the schedule attribute can be des- 
ignated so as to follow the schedule attribute specified 
by the print processing device. 

The document attribute comprises; 
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the description of a document "document-descrip- 
tion"; 

the designation of a page description language 
tlocumerrt-formarj 

the designation of an output bin "outpLrt-bin-name"; e 

the designation qf paper size "media-used"; 

the designation of a paper feeder Teeder-used"; 

and 

the designation of singieAiouble-sided printing 
"sides". 10 

These attribute elements can be specified for each 
document 

For the data 280 sent from the diem, since there a 
plurality of document data items in the data portion of t$ 
the data 280. it can be understood that print requests for 
a pturafty of documents must be processed as one job. 

The processing of the job scheduling section 212 
when a print request was properly accepted from the cli- 
ent without a failure will be described so 

Fig. 31 is a flowchart showing the flaw of the 
processing of the job scheduling section. 

This flowchart shows processing carried out when 
a print request is normally received without any failures 
during timeout monitoring practiced by the time monitor- 
ing section 253 between received documents. 

When the request control section 211 accepted a 
job! it is checked whether or not the sttrfoutes, i,e.. 
parameters of the job and a document of that job are 
valid before the job is processed by the job scheduling so 
section 212 (step S1). Subsequently, it is checked 
whether or not the check is valid (step S2). If it is judged 
that the job includes invalid parameters, the processing 
will proceed to error processing (step S3). 

The schedule attribute judgement section 251 35 
judges whether the scheduling attribute is the after- 
complete processing or the before-complete processing 
(step $4). ff the scheduling attribute is judged as the 
after-complete processing, the job scheduling section 
212 queues the received document In the reception- AO 
waiting queue 270 of the queue management section 
214 (step S5). Then, the final document judgement sec- 
tion 252 judges whether or not the received document is 
the final document and all documents have been 
received (step S6). If all documents were not received 4S 
yet, the f inal document judgement section waits for the 
reception of the next document. If the reception of the 
document has been completed, the processing pro- 
ceeds to the selection of a printer by the printer selec- 
tion processing section 256 (step $7). The document is so 
moved from the reception-waiting queue 270 to the 
printer queue 260 (step S8). 

If the scheduling attribute is judged as the before- 
complete processing as a result of the judgement in 
step S4, It Is checked whether or not the received docu- ss 
merit is the leading document (step S9). if the received 
document is the leading document, the printer selection 
processing section 256 selects a printer (step S10). H 
the received document is not the leading document 



printer selection is omitted because the printer has 
already been selected, and the document is queued in 
the printer queue 260 (step S1 1). 

It is then checked whether or not the queuing of the 
document has properly been performed {step S1 2}, and 
h is also checked whether or not the selected printer is 
ready for printing (step 813). rf the printer rs read for 
printing, a print request is issued to the printer by way of 
the job execution section control section 213 (step Si 4). 
On the other hand, if the printer is occupied and disen- 
abled, the processing enters a standby state until the 
printer becomes enabled. 

Fig, 32 is a flowchart showing the flow of timeout 
processing in the case of the after-complete processing. 

According to this flowchart, if a receiving failure 
arises during timeout monitoring practiced between 
received documents, H is checked whether or not the 
accepted job has the attribute of after-complete 
processing. The final document judgement section 252 
judges whether or not a document received before the 
occurrence of the receiving failure is the final document 
that is, whether or not all of the documents have already 
been received (step S21). If all of the documents have 
already been received, the processing proceeds to the 
selection of a printer. If it is judged that soma docu- 
ments are not received yet in step 321, the final docu- 
ment processing section 255 sets the finally received 
document queued in the reception-waiting queue 270 to 
the final document of this job, namely, the final docu- 
ment processing section sets final document informa- 
tion with respect to the finally received document (step 
S22), and the processing proceeds to the selection of a 
printer. 

Fig. 33 is a flowchart showing the flow of timeout 
processing at the time of before-cornplete processing. 

If a receiving failure arises during timeout monitor- 
ing practiced between received documents, the sched- 
ule attribute judgement section 251 checks that the 
received job has the attribute of before-complete 
processing, lb begin with, it is checked whether or not 
the reception of the job has been completed (step S31). 
If it is checked that the reception of the job has already 
been completed, the job will be completed. However, if 
the reception of the job has not been completed yet it 
wfll be checked whether or not the printing of all docu- 
ments received by that time has been completed (step 
S32). If the printing of all the documents has already 
been completed, the job will be completed. Hence, the 
job completion processing section 254 carries out the 
completion processing of the job, that is, removes the 
leading job block from the printer queue 260 (step S33). 
in step S32, if it is judged that the printing of all the doc- 
uments is not completed yet end some documents are 
waiting for printing, the job completion processing sec- 
tion 254 sets the final document which Is queued in the 
primer queue 260 and is waiting for prnting as the final 
document of this job (step $34), and the processing 
continues. 
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As described above, according to the fourth 
embodiment, even if a part of a document of a job is not 
received due to a receiving failure, the after-complete 
processing wiB be forcibly started, and the before-com- 
plete processing will be forcfely terminated. Hence, it 5 
becomes possWe to etimkiate a long period of Idle time 
of a printer and prevent a printer from being occupied for 
a long period of time- 

With reference to Figs, 34 to 41, a job processing 
execution system according to a fifth embodiment of the 10 
present invention will now be described. The job 
processing execution system of the fifth embodiment is 
directed to smoothly effect the pausing and resumption 
of a job by moving a job from a printer queue to a pause 
queue when a Job pause request is issued, and by is 
returning the job from the pause queue to the printer 
queue when a resumption request t$ issued later. 

In this embodiment an explanation wilt be given of 
the case where the present invention is applied to a job 
processing execution system capable of priming a job bo 
using a plurality of job execution sections. 

Fig. 85 is a block diagram showing the configuration 
of the job processing execution system used in this 
embodiment. 

As shown in Fig. 8$, thts Job processing execution ss 
system is made up of a plurality of jab acceptance sec- 
tions 301 a to 301 c connected to the network N. a man- 
agement section 302, a management I/O control 
section 302a, a job control section 303, a plurality of job 
execution sections 304a to 304c, account logging utili- so 
toes 305a to 305c. a log file 306, an accounting file 307, 
an object processing section 308, and an object file 309. 
Hereinafter, the plurality of job acceptance sections 
301a to 301c and the plurality of job execution sections 
304a to 304c are collectively designated as a job ss 
acceptance section 301 and a job execution section 
304. 

The job acceptance section 301 accepts a job input 
through the network, and feeds the job to a job control 
elementary section 310 of the job control section 303 40 
after having normafized the job. Here, normalization is 
to unify various types of formats of received jobs Into a 
job format defined by this system, in Fig. 35. the job 
acceptance section comprising the three job accept- 
ance sections 301a to 301c Is employed in order to 45 
show one example of a system comprising a plurality of 
sections. Further, the job acceptance section compris- 
ing the plurality of acceptance sections is employed to 
allow the system to cope with various types of job for* 
mats sent through the network. so 

The management section 302 receives operation 
from the system manager, and issues a processing 
request relating to management control to the job con- 
trol section 303 via the management I/O control section 
302a which acts as an interface. In Fig. 35. the manage- & 
merit section 302 is connected to the management I/O 
control section 802a and local terminals. This manage- 
ment section can afso be connected to remote terminate 
using the network N or the like. 



957 A2 58 

The Job execution section 304 is either a job 
processing section or a job output section. The job 
processing section carries out the conversion of a doc- 
ument format, image processing, processing such as 
notification, whilst the job output section executes the 
output of a job, that is, the recording of an output 
medium, or redirecting of a job. When received a pause 
instruction from a pausing section 81 2e which will be 
described later, the job execution section 304 pauses 
processing, and writes a document number, a page 
number, and an instructed number of copies obtained 
when the job paused as check points into the object file 
309, This writing operation is to make it possible to 
resume the processing of the job from an unprocessed 
portion thereof upon receipt of a resumption Instruction 
from a resuming section 31 2f, 

The job control section 303 analyzes the contents 
of a job input from the management section 302 through 
the job acceptance section 301 or the management I/O 
control section 302a, and causes the job execution sec- 
tion 304 to execute the processing of that job. This job 
control section 303 is made up of the job control ele- 
mentary section 310, an event processing section 310a, 
a logging processing section 301b, an accounting 
processing section 310c, and an object processing seo 
tion 310d 

The job control elementary section 310 is a 
processing section which executes command process- 
ing in response to an input command, scheduling or 
queuing corresponding to a job processing request, and 
the issue of a job processing request to the job execu- 
tion section 804. This job control elementary section 
310 effects the pausing and resumption of job process- 
ing. The event processing section 310a processes an 
event occurred In the job central section 303, and noti- 
fies the management section 320 of the event through 
the management I/O control section 302a. The logging 
processing section 310b stores the contents of process- 
ing of the event processing section 310a as a history 
into the log file 306. The accounting processing section 
310c collects account information relating to a job from 
the object file 309 by way of the object processing sec- 
tion 308 and the object management section 3l0d, and 
stores the thus collected information into an account file 
7. The object management section 3l0d reads and 
writes, various types of object used in the job control 
section 303, from and into the object file 309 using 
memory SlOe or the object processing section 308. 

The detailed configuration of the job control ele- 
mentary section 310 which carries out the pausing and 
resumption of job processing will be described. 

Fig. 34 is a block diagram showing thedetajfed con- 
figuration of the job control elementary section 310. As 
shown in Fig. 34, the job control elementary section 310 
is made up of a request control section 311. a job 
scheduling section 31 2, a job execution section control 
section 31 3, and a queue control section 314. 

The request control section 311 accepts a job 
received from the management section 302 via the job 
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acceptance section 301 or the management I/O control 
section 302a, and prepares a job object using the object 
management section 31 Od. The request control section 
31 1 also issues a request tor processing to the job 
scheduling section 312. The job execution section con- 
trol section 313 transfers a processing request from the 
request control section 311 or the job scheduling sec- 
tion 312 to the job execution section 304. 

When received a job request via the 
request/acknowledgement acceptance section 312a, 
the job scheduling section 312 executes the processing 
of a command by activating a command processing 
section 3012b corresponding to a command included in 
the job request- The job scheduling section 312 is a 
processing section which issues a jab execution instruc- 
tion to the job execution section control section 313 via 
a transmission processing section 312c, and also exe- 
cutes the queuing of a job using a queue management 
section 31 2d. H is possible to make such a job request 
include a pause command and a resumption command. 
When the pause command is received, a command 
processing section (hereinafter referred to as a pausing 
section 31 2e) for the pause command is activated. On 
the other hand, when the resumption command Is 
received, a command processing section (hereinafter 
referred to as a resuming section 312f) for the resump- 
tion command is activated. 

The queue management section 312d manages a 
printer queue 312g and a pause queue 31 2h. The 
printer queue 312g is provided corresponding to a 
printer so as to queue job information of jobs watting for 
printing. A job assigned to each printer is queued in a 
corresponding printer queue. In other words, the printer 
queue 31 2g is provided corresponding to physical print- 
ers included in the job execution section 313. A pause 
queue 31 2h queues jobs paused according to a user's 
Instruction. Jobs held in the pause queue 31 2h are 
retained in this queue until a resumption instruction is 
issued by the user. When the user issues the resump- 
tion instruction, the Job Information will be moved to the 
assigned printer. 

For convenience of explanation, only the primer 
queue 312g and the pause queue 3i2h are illustrated in 
this embodiment However, it is also possible to use a 
spool queue for retaining a job until all documents 
included in that job are accepted, a hold queue for 
queuing unscheduled jobs which are not subjected to 
scheduling, a wait queue for queuing jobs which timed 
out as a result of waiting for a password input, and a ter- 
minate queue provided corresponding to printers in 
older to queue only printed jobs. 

The configuration and processing procedures of the 
pausing section 3l2e and the resuming section 31 2f will 
be described more detail with reference to Figs. 3$ to 
39. 

Fifl t 36 shows the configuration of the pausing sec- 
tion 312e shown in Fig. 34. As shown in Fig. 36, the 
pausing section 31 2e is made up of a job state control 
section 330a, a queue state control section 330b, a 
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printing job control section 330c. and a termination 
processing section 330d. The pausing section 31 2e 
temporarily interrupts a job which is being printed and a 
Job waiting for printing. 

s The job state control section 330a controls the state 
of a job and the entire pausing section 312e. Specifi- 
cally, when a pause command is received, it is checked 
whether or not the specified job is being printed or waits 
for printing. Only when the job is being printed, the job 

10 state control section 330a Issues a printing interruption 
instruction to the printing job control section 830c Upon 
receipt of a job interruption acknowledgement from the 
job execution section 304, the job state control section 
330a carries out the modification of a job statu6, the 

is issue of an queue status modification instruction to the 
queue state control section 330b, and the issue of a 
completion Instruction to the completion processing 
section SSOd. Whan the modification of the states of a 
job and a queue has been completed, the job state con- 

so trot section 330a prepares recovery information and 
affords the thus prepared recovery information to the 
completion processing section 830d. This recovery 
information includes the check points which the job exe- 
cution section 304 wrote into the object file 309. The 

£5 queue state control section 330b carries out the modifi- 
cation ol the state of the queue associated with the 
pausing of the job. Specifically, the queue state control 
section 330b moves the job from the printer queue 31 2g 
to the pause queue 312h in response to the modification 

so instruction from the job state control section 330a. 

Upon receipt of a job interruption instruction from 
the job state control section 330a, the print job control 
section 330c issues an instruction for the interruption of 
job processing to the job execution section 304 via the 

ss transmission processing section 312c. When issuing an 
interruption instruction to the job execution section 4. 
the printing job control section 330c issues that instruc- 
tion based on conditions of the issue of jobs. Specifi- 
cally, when a one-job rnultidocument is processed, print 

40 processing requests for a plurality of documents are 
issued to the job execution section 304. The order of the 
Issue of these requests is retained in a job issue man- 
agement table 331, and the documents which issued 
the print processing requests later are subjected to an 

4S interruption instruction prior to other documents. This la 
intended to avoid the situations in which the documents 
to which the interruption Instruction was issued have 
already been printed as much as possible, and it is also 
intended to prevent a subsequent document from pro- 

so ceeding to the next processing phase and from being 
primed before the next imerruption instruction is noti- 
fied. 

The termination processing section 830d notifies a 
workstation, which issued the pause request, of a 
6? processing result showing whether or not the specified 
job paused. 

The use of the pausing section 312e having the 
previously mentioned configuration allows each job to 
pause. 
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The processing procedures of the pausing section The Job state control section 350a controls the state 

312e will now be described of a job and the overall resuming section $12f. SpecHi- 

Ftg. 37 is a flowchart showing the processing pro- cally, when accepted a resumption command, the job 

cedures which the pausing section 31 2e shown in Rg, state control section 350a checks whether or not check 

36 executes* As shown in Fig. 37, if the job state control s points are provided as parameters of the resumption 

section 330a of the pausing section 312© accepts the command. Further, the job state control section 350a 

pause command, the job state control section 330a provides the attribute of a pausing job with the check 

checks whether or not the job is being printed or waiting points and modifies the state of the job. This job state 

far printing {step S3401). As a result of this, if the job is control section 350a issues a queue state mocfification 

being printed {step 63402), the printing job control sec- to instruction to the queue state control section 350b and 

tion 330c issues a processing interruption request to the a termination instruction to the termination processing 

job execution section 304 (step SS403), and waits for section 350c. 

response representing whether or not the interruption The queue state control section 350b modifies the 
succeeded (step S3404). When fie printing job control state of a queue associated with the resumption of the 
section 330c accepts an acknowledgement of a pausing 16 processing of the job. Specifically, the queue state con- 
job (step S3405), the queue state control section 350b trol section 350b moves the job from the pause queue 
causes the job to pause (step $3407), as well as rnov- 3i2h to the printer queue 312g In response to a mocfifi- 
ing the job positioned in the printer queue 31 2g to the cation instruction from the job slate control section 
pause queue 31 2h (step 340$). Thereafter, the job state 350a. The termination processing section 350c notifies 
control section 330a fetches the check points from the 20 the workstation, which issued the resumption request, 
object f Be 309, and prepares recovery information which of the processing result representing whether or not the 
includes the check points and represents the success of resumption of the specified job succeeded, 
the pause (step S34C8). The completion processing The use of the resuming section 31 2f having the 
section 330d notifies the workstation, which issued the above mentioned configuration enables the resumption 
pause request, of a success of the pause using an event & of the pausing Job, 

and terminates the processing (step 33409). When a job of a one-job multidocument is dealt, a 

On the other hand, if the printing job control section check point differing from the check points which were 

330c received response which represents a failure of obtained at the time of interruption is set as a parameter 

the pause (step 33405), the processing proceeds to for the resumption command. As a result of this, K 

step 83408 and recovery information which represents so becomes possfole to omit the processing of a specific 

the pause failure is prepared (step 83408). The work- document included in the one-job muttidocument. 

station which Issued thai pause request is notified of the The processing procedures of the resuming section 

failure of the pause by means of an event (step S3409), 312f will be descrfoed. 

and the processing is terminated. Rg, 39 is a flowchart showing resuming procedures 
K the job is not being printed in step S3402, It Is fur- as of the resuming section 312T shown in Rg. 38, In tills 
ther checked whether or not the job is waiting for print- flowchart the resumption command is provided with a 
Ing (step S3410). ff the job is waiting for printing, the check point as a parameter. As shown in Fig. 39, upon 
processing proceeds to step S3406. On the other hand, receipt of the resumption command, the job state con- 
rf the job is not waiting for printing, the rjrocessing pro- trol section 350a checks whether or not a job to be 
ceeds to step S3408, and recovery information which ao resumed paused (step 83601). H the job paused (step 
represents the failure of the pause is prepared (step 83602), the check point provided as the parameter is 
S3408). The workstation which Issued the pause written into the job as a job attribute (step S3603), The 
request is notified of the failure of the pause by means state of the job is rendered in a pending state (step 
of an event (step 83409), and the processing is terrrri- S3 604), and the job is queued to the end of the printer 
nated, 45 queue 312g (step 83605). Thereafter, the job state can- 
As a result of execution of a series of the above trol section 350a prepares recovery information which 
mentioned processing, it becomes posstote to prepare represents success when the resumption succeeded a 
recovery information by temporarily interrupting the an error when the job did not pause (step S3606). The 
processing of a job depending on the state of the job, termination processing section 350c notifies the work- 
and modifying the states of a queue and the job. so station, which issued the resumption request, of the 
The configuration of the resuming section 3121 will result of the resumption by means of an event (step 
now be described. SS607), and the processing is terminated. 

Fig. 38 is a block diagram showing the configuration As a result of execution of a series of the previously 

of the resuming section 312f shown in Rg. 34* As mentioned processing, it becomes possible to resume 

shown in Fig, 38, the resuming section 31 2f is made up ss the pausing job by the pause command. Although the 

of a job state control section 350a, a queue state control job is queued to the end of the printer queue 31 2g when 

section 350b, and a termination processing section the job is resumed in the above processing procedures, 

350c. the job can be queued to an arbitrary position in the 

printer queue 31 2g. 
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A specific example of the stales of the printer queue 
31 2g and the pause queue 3t2h associated with the 
previously mentioned pausing and resuming processing 
will be described. 

Figs. 40a to 40c show one example of the states of s 
the printer queue 31 2g and the pause queue 312h 
when pausing and resuming processing are carried out. 
In this fflustra&ve embodiment an explanation will be 
given of the pause and resumption of a job A which is 
being processed based on the assumption that jobs A, w 
B, and C are originally included in the printer queue 
31 2g. 

As shown in Fig. 40a, on the assumption that the 
printer queue 31 2g retains the job A (which is being 
processed) and pending jobs B and C, whan the pause is 
command is issued with respect to the job A, the job A 
Is passed to the pause queue 312b as shown in Rg. 
40b, and the printer queue 31 2g starts to process the 
next job B. When a resumption command is issued in 
this state, the pausing job A retained in the pause queue £0 
31 2h is queued to the end of the printer queue 31 2g, as 
shown in Fig. 40c. In this way, the pausing Job fs moved 
between the printer queue 31 zg and the pause queue 
312h. whereby it becomes possible to cause each job to 
pause or resume. 25 

A processing sequence mutually executed between 
the job scheduling section 312 and the job execution 
section 304 will be described. 

Fig. 41 is a schematic representation showing a 
processing sequence executed between the job ached- so 
uling section 312 and the job execution section 304. 
HereinbeJow, an explanation will be given of the 
processing of a one-job muttrdocumertt in which a job 
consists of a document 1 (hereinafter referred to as Doc 
1) and a document 2 (hereinafter referred to as Doc 2). ss 

As shown in Fig. 41 , when the job scheduling sec- 
tion 312 Issues a request for printing Doc 1 to the job 
execution section 304 (step S801), the job execution 
section 304 sends back an acceptance acknowledge- 
ment, representing the acceptance of the request 40 
together with a ready acknowledgement, representing 
that It can accept the print processing request to the Job 
scheduling section 312 (step S802). The printing pre- 
processing of Doc 1 is carried out (step 3803), and the 
printing of Doc 1 is then started after the preprocessing 4S 
has been completed (step 5804). 

thereafter, when the job scheduling section 312 
issues a request for printing Doc 2 to the job execution 
section (step S805), the job execution section 804 
sends back the acceptance acknowledgement together so 
with a busy acknowledgement which represents that it 
cannot accept a print request to the job scheduling sec- 
tion 312 (step S806). The printing preprocessing of Doc 
2 is started (step S807). 

If the job scheduling section 312 accepted the ss 
pause command, the job schedufing section recognizes 
that it should issue a printing interruption request for the 
documents in the order of Doc 2 and Doc 1 upon refer- 
ence to the job issue management table 331 



When the job scheduling section 312 Issues the 
printing interruption request for Doc 2 toward the job 
execution section 304 (step S808), the job execution 
section $04 sends the acceptance acknowledgement 
back to the job schedufing section 31 2 (step S809) and 
interrupts the printing preprocessing of Doc 2 (step 
S810). 

The job scheduling section 312 which received the 
acceptance acknowledgement issues a printing inter- 
ruption request for Doc 1 toward the job execution sec- 
tion 304 (step 8811). In response to this, the job 
execution section 304 sends an acceptance acknowl- 
edgement back to the job scheduling section 312 (step 
$812), and terminates the printing of Doc 1. 

Upon recognition of the success of the Interruption 
of Doc 2 (step S81 4), the job execution section 304 noti- 
fies the job scheduling section 31 2 of the success of the 
interruption of Doc 2 (step S81S). Further, upon recog- 
nition of the success of the interruption of Doc 1 (step 
S816), the job execution section 304 notifies the job 
scheduling section 312 of the success of the interrup- 
tion of Doc 1 (step S81 7). 

Through the above mentioned processing 
sequence, the job scheduling sequence 312 can con- 
firm that Doc 1 and Doc 2 included in the job paused. 

As has been described above, in this embodiment, 
the pausing section 312e moves a job stored in the 
printer queue 31 2g from the printer queue 3l?g to the 
pause queue 31 2h in response to the pause command 
for that job. Further, the resuming section 3l2h moves 
the job stored in the pause queue 3l2h to the printer 
queue 312g in response to a resumption command for 
that job. The job execution section 304 sequentially exe- 
cutes jobs stored in the printer queue 31 2g. Such a con- 
figuration results in the following advantages: 

1) It becomes possible to easily change the 
attribute of a job retained in the primer queue 31 2g, 

2) It becomes possUe to improve the processing 
efficiency of a job through interruption and resump- 
tion executed on a job-by-job basis. 

furthermore, according to this ernbodimant the 
provision of a new check point as a parameter for a 
resumption command allows the resumption of the 
processing of an arbitrary document by removing the 
processing of a specific document. 

In this embotiment the job execution section 304 
received a pause instruction is arranged so as to store a 
document number, a page number and a designated 
number of copies as check points into the object f He 
309. However, the present Invention is not limited to 
such a configuration, and information necessary to 
resume an availability of collation can be stored as a 
check point in the object ffla 

Moreover, although the resuming section 31 2f 
queues a job to the end of the printer queue 31 2g when 
processing a resumption command in this ernbodiment, 
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the job may be queued to an arbitrary position in the 
printer queue S12g. 

With reference to Rgs. 42 to 44, a job processing 
system according to a sixth embodiment of the present 
invention. The job processing system of this embodi- s 
ment is directed to make it possfefe to easity recover trie 
system from failures rh a configuration in which Job 
scheduling is effected using a plurality of queues. 

Fig. 42 is a block diagram stowing the overall con- 
figuration of a job processing system used in this w 
embodiment and the detailed configuration of the job 
scheduling system. 

As shown in Fig. 42, this job processing system is 
made up of terminate 411a and 411b which issue a 
processing request for a job, and a job scheduling is 
device 41 which is connected to the terminals 411 a and 
41 lb through a network 10 and carries out scheduling 
when processing a job using a job execution section 
413. 

In this Bmbodimertt, the job execution section 41 3 is so 
made up of two printers tor carrying out print processing 
and one converter for converting a format 

The job scheduling device 412 is made up of a 
request control section 412a, a job execution section 
control section 412c, a queue management section 25 
412d, a spool queue ql , a hold queue q2, a wait queue 
q3 r a pause queue q4, printer queues q5 and q6. and 
terminate queues q7 and q& 

Upon receipt of a job processing request from the 
terminals 411a and 411b, the request contra] section so 
412a issues a request for scheduBng a job to the job 
scheduling section 412b 

The job which this request control section 412a 
accepts includes a one-job one-document job in which 
one job consists of only one document and a one-job 35 
muftidocument job in which one job consists of a plural- 
ity of documents. 

As described above, the one-job muhtdocument job 
comprises an after-complete job (hereinafter referred to 
as an AC job} and a before-complete job (hereinafter 40 
referred to as a BC job). 

The AC job is characterized (n that a job Is output to 
the job scheduPng section 412b after all documents 
included in that job are accepted. On the other hand, the 
BC job-is characterized in that a job is sequentially out- 45 
put to the job scheduling section 41 2b upon acceptance 
of a document included in that job. 

The job scheduling section 412b effects scheduling 
by queuing a job accepted from the request control sec- 
tion 412a using the queue management section 4l2d. so 

Specifically, the job scheduling section 451b stores 
print data included in the accepted job a master file (not 
shown), prepares information (hereinafter referred to as 
job information) tor managing a queue based on the 
attribute information included In the job. and queues the ss 
job. 

Further, in addition to the simple scheduling of a 
job, the job scheduling section 41 2b carries out the fol- 



lowing processing in order to achieve smooth recovery 
from the interruption of job processing: 

(1 a) the modification of a job status after the move- 
ment of job informaton when the job information is 
moved from a certain queue to another queue; 
(1 b) the deletion of a Job in the order of a master file 
and job information when the job is deleted; 
(1c) the mocfification of job information after the 
recording of an account when the account is writ- 
ten; and 

(1d) the reselling of constituent elements of Job 
information (hereinafter referred to as members) 
when an inconsistency arises between Vie mem- 
bers. 

The job scheduling section 412b is provided with a 
recovery processing section 412e which effects recov- 
ery from the interruption of job processing. 

This recovery processing section 412e effects 
recover processing, which wit! be described later, with 
respect to job information retained in each queue when 
job processing is resumed. 

The job execution section control section 412c out- 
puts a job processing request from the job scheduling 
section 412b to the job execution section 413. 

The queue management section 41 2d manages a 
queue of jobs by retaining job information in any one of 
the spool queue ql, the hold queue q2. the wait queue 
eft the pause queue 04. the printer queues q5 and q6. 
and the terminate queues q7 and qd. 

Jobs managed by the queue management section 
412d belong to any one of the above mentioned eight 
queues unless otherwise deleted by a user or the sys- 
tem. 

The spool queue q1 queues job information of the 
AC job. Job information is retained in this spool queue 
ql until all documents contained in a job are accepted. 
When all of the documents are completely accepted, 
the job information Is moved to a printer queue provided 
corresponding to a printer which will be used. 

The hold queue q2 queues job information of 
unscheduled job, and the user can edit job information 
retained in the hold queue q2. 

The Job Information retained in this hold queue q2 
stays fi this queue until the user issues an instruction, 
and the information is moved to the spool queue q1 , the 
printer queue q5, or the printer queue q6 in response to 
the user's instruction. 

The wait queue q3 queues job information of a job 
waiting for a password input when the job timed out. The 
job Information retained in the wait queue q3 is retained 
in this queue until the job is released from a password 
waiting state by user's input of a password. When the 
job is released from the password input wait, the job 
■iformatfon is moved to the queue where it was origi- 
nally situated when the timeout occurred 

The pause queue q4 queues job information of a 
job which the user instructs to pause, and the job infer- 
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mation retained in this pause queue q4 is retained In 
this queue until the user instructs the resumption of the 
job. When the user instructs the resumption of the job, 
the job Information is moved to an assigned printer 
queue. 5 

The printer queues q5 and q6 are provided corre- 
sponding to printers so as to queue job information of 
jobs which are waiting tor printing. Only job information 
of a job assigned to each printer is queued in a corre- 
sponding printer queue. 10 

In this embodiment, the printer queue 5 corre- 
sponds to either one of two printers provided ii the job 
execution section 413, and the printer queue q6 corre- 
sponds to the other printer. 

A processing request is issued with respect to the 15 
job information retained in the printer queue q5 or q8 if 
the printer becomes enabled and if the leading Job in the 
printer queue q5 or cj6 includes a processable docu- 
ment. When the print processing of the printer is com- 
pleted, the Job Information of that job is moved to the so 
terminate queue q7 or q8. 

The terminate queues q7 and 08 are provided Cor- 
responding to the printers in order to queue job informa- 
tion of printed jobs. Only job information of a job 
assigned to each printer is queued in a corr emending ss 
terminate queue. 

As a result of the use of the job scheduling device 
412 having the above configuration, it becomes possi- 
ble to manage a queue corresponding to the state of a 
job and hence to effect appropriate scheduling. aa 

In this embedment, an explanation will be given of 
the case where the job execution section 413 has two 
printers. The number of printer queues and terminate 
queues is determined corresponding to the number of 
registered printers retained in the Job execution section ss 
413, 

The processing procedures of the scheduling 
device 41 a will now be described. Here, the processing 
of the scheduling device! which recovery is required in 
response to the interruption of processing, will be 40 
described later. 

ftg. 43 Is a flowchart showing processing proce- 
dures of the scheduling device 412 shown in Rg. 42 
between the receipt of a job and the execution of print 
processing. <s 

As shown in fig. 43, upon receipt of a job output 
Irom the terminal 411a or 411b via the network 410 
(step 54201), the request control section 412a checks 
whether or not a job ID. which wilt be described later, is 
set to the Job (step 84202). if the job ID is set to the job, so 
job information is obtained from this job ID (step 
$4203), and then it is checked whether or not the 
accepted document is the final document (step S4204). 

If the document is not the final document, the job ID 
is sent back to the terminal which issued the request ss 
(step S4205). On the other hand, if the document is the 
final document, the number of documents is written into 
the job ID (step S4206), and the job ID is sent back to 
the terminal which issued the request (step 34205). 



Contrary to this, if the job ID is not set to the job, a 
job ID is newly set to the job and job intoimation is pre- 
pared (step S4207), and the job ID is sent back to the 
terminal which issued the request (step S420S). 

Hie job scheduling section 412b which accepted 
the job information of that job checks whether or not a 
job hofd is specified for that job (step 84208). If the job 
hold is not specified for that job, the job is queued in the 
hold queue q2 (step $4209). 

On the other hand, if the job hold is not specified for 
thai job, or if the user issued a hold cancellation instruc- 
tion with respect to the job queued in the hold queue q2 
(step $4210), it is checked whether or not that job is an 
ACjob(anafterHMrnpletejob)(stepS42ll). If the job is 
the AC job, the job is queued In the spool queue ql 
(step S4212). 

Contrary to this, if the job Is not the AC job, or if all 
documents Included in the job queued in the spool 
queue q1 are completely accepted (step S4213), a 
printer which carries out priming is selected, and the job 
Is queued in a printer queue corresponding to the 
selected printer (step S4214). 

When a processing turn of the job queued in the 
printer queue came, a document Included in that job is 
printed (step S421 5). 

If the job is a one-job muitidocument job, all docu- 
ments included in that job are printed (steps S4215 and 
S4216). 

After the job has been output to the terminate 
queue (step 84217), printing is completed 

ki this way, the job accepted by the job scheduling 
device 12 Is finally retained In the terminate queue. 

Subsequently, the configuration of the job informa- 
tion queued in each queue will be described. 

Rg. 44 is an explanatory view showing the configu- 
ration of job information queued in each queue. 

As shown In Rg. 44, the job information comprises 
a job ID representing an identification number of a job; 
docsecNum for use 11 identifying a one-job multkjocu- 
merit; currentDocNum to which the docsecNum for issu- 
ing a print request is set; a status 430a which 
represents the state of a job; prevQID representing a 
previously retained queue ID; jobCopy Count represent- 
ing the number of copies; requestCounter representing 
how many times a print request for a document is issued 
to a job execution section; completeCounter represent- 
ing how many times the processing of a document is 
completed; abortedCounter representing the number of 
times a job is aborted during the processing of a docu- 
ment; coUateRag representing whether or not collation 
is carried out; resumeRag representing whether or not 
resumption of the job is carried out; previousStatus rep- 
resenting a previous status; retry representing a retry 
counter when a job is rejected by the job execution sec- 
lion; complete representing whether or not a document 
is the final document; convert ID representing an ID of a 
requesting converter; ohPagesCornp representing how 
many pages of a job were output; ohDocPagesComp 
representing how many pages of a document were out- 



SS 



04-1 2-27; 6; 27PM; NGBUM 



F I NN EG AN (1 ) 



10355613954 



69 EP0738957A2 70 



put; ohCurJobState representing the current state of a 
job; ohPrevJobState representing a previous job status; 
ohJobStateReason representing the reason for a transi- 
tion of th e current job status; ohAssignJED representing 
an ID of a printer assigned as a result of trie selection of 5 
a printer; retry Counter representing the number of 
retries after recovery; and processingFlag representing 
whether or not a job is being currently printed 
Further, the status 430a comprises: 

w 

pending: Printer waiting for processing 

requesting: Printing being requested 

printing: Printing being executed 

aborting: Operation being canceled 

cancelled: Cancelling being completed is 

retained: Printing completed 

suspended: Pausing being executed 

startvwafting: Start being waited 

passwordwaittng: Password input being waited 

endwaiting: End being waited 20 

converLpertding: Conversion being waited 

convert_requB$ting: Response being waited during 

conversion request 

converting: Conversion being executed 
convertend: Conversion completed 2$ 
passwcUrdease; Release of password 
passwd_timeout: Password timed out 
terminated: Output terminated 
convertjaited: Conversion failure 
jobjajjofted: Printing aborted 00 
interrupted: Interrupt wait 
convert_abort'ng: Conversion being cancelled 
convert_canceJled: Conversion cancellation com- 
pleted 

none: Undefined as 

The management of the state of a job using the job 
information consisting of the above members makes it 
possible to carefully schedule the job. 

Subsequently, processing of the job scheduling 40 
section 412b in order to prevent the loss and destruction 
of data resulting from the interruption of job processing 
will now be described. 

As previously mentioned, this job scheduling sec- 
tion carries out th9 following processing: 45 

(la) When job information Is moved, a job status is 
modified after the movement of the job information, 
(lb) When a job is deleted, the job is deleted in the 
order of a master file and job information. sq 
(1c) When an account is written, job information is 
changed alter the recording of the account. 
(Id) If inconsistency arises between members of 
job information, the members will be reset. 

55 

Each processing will be described 

(1a) If processing is interrupted while job informa- 
tion retained in a certain queue is moved to another 



queue, H wfli look as if the Job Information was not 
transferred even though the status, which is one of 
the members of the job information, has been 
rewritten. 

In such a case, if simple recovery is effected, 
inconsistency arises between the status of the job 
information and a practical queue retaining that job 
information, and it becomes impossible to appropri- 
ately carry out recovery. 

To prevent this, when job information is moved, 
the job scheduling section 41 2b rewrites the status 
of that job information after having moved the job 
information. When the recovery processing section 
41 2e carries out recovery processing, the recovery 
processing is effected based not on the status but 
on the queue which practically retains the job infor- 
mation. 

For example, if the system should go down dur- 
ing the execution of pause operation, the job infor- 
mation is retained in either the printer queue q5 or 
the pause queue q4. Where the job information is 
retained in the printer queue q5 at the time of recov- 
ery, that job information is rendered in a pending 
status. Where the job information is retained in the 
pause queue q4, the job information Is rendered In 
a suspended status. 

As a result of this, it becomes possible to elim- 
inate inconsistency between the status of the job 
information and the practical queue retaining the 
job information. 

(1b) If processing is interrupted while a print job is 
deleted, job information of that print job may be 
retained in any one of queues even though the 
master file retaining print data of that print job has 
been deleted. 

In such a case, inconsistency arises between 
the master file and job information, and it becomes 
impossible to effect appropriate recovery. 

To prevent this, when the job is deleted, the job 
scheduling section 412b deletes the master file, 
and thereafter deletes the job information. If the 
master file Is not present in spite of the fact that 
requestCounter of the job information is more than 
one when the recovery processing section 412e 
effects recovery processing, recovery processing to 
delete the job information is earned out 

As a result of this, ft Is possible to eliminate 
inconsistency between the master file and job infor- 
mation. 

(1c) If processing is interrupted while the writing of 
an account and the transfer of job irtformationtothe 
terminate queue are carried out, the writing of the 
account wfll be terminated, but tfiB transfer of the 
job information may become unfinished. 

To prevent this, the job scheduling section 412b 
modifies the status of the job Information after the 
recording of the account has been completed. If the 
job information is in the terminated status when the 
recovery processing section 412e effects recovery 
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processing, the recovery processing is carried out 
in such a way that the recording of the account has 
been completed. 

As a result of this, it is possible to check 
whether or not the account is recorded- s 
(id) If job processing is interrupted when the job 
execution section 413 can process a plurality of 
documents at one time, the number of produced 
copies may become indefinite. 

ic 

To prevent this, the job scheduling section 412b 
decrements a requestCounter, which represents the 
number of requests for printing a document to the job 
execution section 413, every time the print request is 
issued to the job execution section 413. Upon receipt of is 
an acknowledgement of the completion of printing 
processing from the job execution section 413, the job 
scheduling section 41 2b increments a completeCounter 
which represents the number of times document 
processing \& terminated. so 

If jobCopyCount = requestCounter + comoplete- 
Counter does not stand when the recovery processing 
is effected* tiie recovery processing is resumed by 
newly setting requestCounter - JobCopyCount - com- 
pJeteCounter. ss 

For example, if requestCounter = 2, jobCopyCount 
- 5. and compiet ©Counter = 1. a sum between the 
requestCounter and the oompieleCounter is smaller 
than the jobCopyCount Hence, the processing is con- 
tinued by newly setting "4" to the requestCounter. so 

As a result of this, even if the processing is inter- 
rupted, it becomes possible to appropriately set the 
number of times requests for printing a document are 
issued to the job execution section 413. 

The processing carried out by the recovery ss 
processing section 41 2e will be described. 

The processing of the recovery processing section 
41 2e fails into two categories: namely, processing which 
is carried out immediately after an abnormal condition 
occurs, and processing which is carried out when the w 
job scheduling section reboots. These two types of 
processing will be explained hereinbelow. 

The processing carried out immediately after the 
occurrence of an abnormal condition will first be 
explained, 4S 

The recovery processing section 41Ze carries out 
the processing when 

(2a) the job execution section 413 detects an 
abnormal condition within the system, and a docu- so 
ment being processed is aborted; 
[2b) the job execution section 413 suddenly termi- 
nates the processing as a result of the occurrence 
of an abnormal condition; and 
(2c) a converter processing section of printer and ss 
converter processing sections of the job execution 
section 413 which converts a format is abnormally 
terminated. 



Each of these three cases will be descnUed. 

(2a) If a job is being suspended or an interrupt wait 
is being executed when the job execution section 
413 is aborted, the occurrence of an abnormal con- 
dition is output to a terminal which issued the 
request As a result of this, the user can be notified 
of the occurrence of an error. 

If the final document of a one-job one-docu- 
ment job or a one-job rruttidocument job is being 
instructed to print when the aborting processing is 
received from the job execution section 41 3, the job 
is aborted. 

However, if a document other than the final 
document of the one-job multidocument Job is being 
instructed to print at this time, the requestCounter 
of that job is set to -1, Upon receipt of an acknowl- 
edgement of the termination of the job scheduling 
device 413 from a manager (not shown) which 
supervises the job scheduling device 412 and the 
job execution section 413, a requestCounter set to 
-1 is searched, and a job corresponding to that 
requestCounter is aborted. At this time, if the format 
of another document is being converted, a termina- 
tion request Is Issued to the conversion processing 
section which carries out the conversion of a for- 
mat When the conversion processing section 
received that termination request the job is 
aborted. 

Through the execution of postprocessing asso- 
ciated with the occurrence of such an error, H 
becomes possible to easily effect recovery process- 
ing when an error arises. 

(2b) If a job is being suspended or an interrupt wait 
is being executed when the job execution section 
413 is suddenly terminated, the occurrence of an 
abnormal condition is output to a terminal which 
issued the request in the same manner as in the 
case of [2a). 

ff the final document of a one-job one-docu- 
ment job or a one-job multidocument job is being 
instructed to print when the aborting processing is 
received from the job execution section 41 3, the job 
being processed is rendered in a pending status. 
When an enabled acknowledgement is received 
from the job execution section after the job has 
been restarted, the printing of the pending job is 
requested again. As a result of this, it is possible to 
prevent a job from being lost. 

However, if an error arises again while the job 
once rendered in a waiting state by the job execu- 
tion section 413 is being processed, the user's 
instruction is needed to restart the job by providing 
the job with a start-wait attribute. This is intended to 
prevent the repetition of a print request and errors. 
(2c) If a job is being converted (converting) or wait- 
ing tor response while requesting conversion 
(conven^requesting) when the conversion process- 
ing section of the job execution section 413 which 
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converts a format is abnormally terminated, the job 
is rendered in a conversion wafting status 
(oonvertpendinfl). Thereafter, the conversion 
request is issued again when an enabled acknowl- 
edgement Is received from the conversion process- & 
ing section. 

As a result of this, even if an error arises, it is possi- 
ble to smooth]/ convert a format 

The processing which the recovery processing sec- to 
tion 412e carries out when the job scheduling section 
412 reboots will be described. 

When the job scheduling section 412 reboots, the 
recovery processing section 41 2e executes the recov- 
ery of the spool queue qi. the hold queue q2, the wait is 
queue q3 r the pause queue q4. the printer queues q5 
and q6, and the terminate queues q7 and q8. 

The recovery processing of each queue will be 
explained. 

so 

(3a) Recovery processing of spool q1 

As regards a job retained In the spool qi at the 
time of recovery, a document queued in a queue at 
that time is dealt as one job, and a printer is 
assigned to that job. The job is then moved to a ss 
printer queue corresponding to the assigned 
printer. Then, the job is rendered In a pending sta- 
tus. 

If the assigned printer is disabled to accept 
queuing, the Job Is rendered in a preprocessing sta- ao 
tus which means that the job is not processed yet 
The reason of the change of the current job status 
(ohJobStateReason: hereinafter referred to as rea- 
son) is set to none, and the job is left in the spool 
queue 1. ss 

Such a job can be deleted by a command 
"DeleteJob" or may be canceled by a command 
•Cancel". 

If it is notified that the printer queue qS or qS 
assigned by a command (PSM_Command) which 40 
assigns a job becomes enabled, the job is sched- 
uled. 

If the assigned printer queue is missing, the job 
is rendered in a preprocessing status, and the job is 
left in the spoof queue q1 . 4S 

This job can be deleted using the command 
"DeleteJob". but It cannot be canceled by the com- 
mand "Cancer. 

ff it is notified that a printer having the same 
name as the assigned printer Is registered and the so 
printer assigned by the PSM_Command becomes 
enabled, the job Is scheduled. 

If there b a document without a master file for 
storing print data of a job, the document is aborted 
and retained in the terminate queue. ss 
(3b) Recovery processing of hold queue q2 

A job retained in the hold queue o£ at the time 
of recovery is rendered in a held status, and the 
reason is set to jobhofdset. 



Jobs which are queued at the time of recovery 
are handled as one job, and there is a document 
without a master file to which print data of a job are 
stored. At that time, the document is aborted. 
(3c) Recovery processing of wait queue q3 

A job retained in the welt queue q3 at the time 
of recovery is r^tK^r^ in a held status, and the 
reason is set to passwordset which represents a 
password input wait 

In the case of a BC job, documents which are 
queued at the time of recovery are handled as one 
job- Further, jobs which are being converted or waft- 
ing for response while requesting conversion are 
rendered in a conversion request wait status 
(converu>ending). When a processing enabled 
acknowledgement is received from the conversion 
processing section, a request tor convening the 
jobs is issued. 

If there is a document without a master file for 
storing print data of a job, the document is aborted. 
(3d) Recovery processing of pause queue q4 

A job retained in the pause queue 04 at the 
time of recovery is rendered in a paused status, and 
the reason is set to none. 

In the case of a BC Job, documents which are 
queued at the time of recovery are handed as one 
job. Further, Jobs which are being converted or wait- 
ing for response while requesting conversion are 
rendered in a conversion request wait status 
(convert_penr£rig). When a processing enabled 
acknowledgement is received from the conversion 
processing section, a request for converting the 
jobs is issued. 

If there is a job which has not timed out at the 
time of recovery and Is waiting for a password (In a 
password wait status), the password input is 
regarded as not being provided. Further, if resum- 
ing processing for releasing the job from the start- 
wait and password wait states was carried out, the 
Job Is queued to the end of the printer queue. The 
job is again rendered in a password wait status 
when a processing request is issued to the job exe- 
cution section 41 3. 

tf there is a document without a master file for 
6toring print data of a job, the document is aborted. 
(3e) Recovery processing of printer queues qS and 
q6 

A job retained in the printer queues q5 and q6 
at the time of recovery is rendered in a pending sta- 
tus, and the reason is set to none, 

A processing document, which was in a 
requesting state or a printing state when abnor- 
mally terminated, issues a processing request to 
the job execution section 413 after an enabled 
acknowledgement has been received from the job 
execution section 413. 

ff the same job is abnormally terminated, the 
job is rendered in a start waiting state after having 
been recovered. 
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Subsequently, a processing job, which wad not present fn spite of the fact that requestCounter of 

receiving abortexrt from the job execution section the job information is more than one, recovery process- 

413 when abnormally terminated, is aborted, Fur- ing to delete the job information is carried out Hence, it 

trior, jobs which are being convened or waiting for is possible to eliminate Inconsistency between the job 

response while requesting conversion are rendered s information and the master fife, 

in a conversion request waft status Furthermore, in this embodiment the status of job 

(converLpendrng). When a processing enabled information is changed after an account has been 

acknowledgement is received from the conversion recorded, and if the job information is in a terminated 

processing section, a request for converting the status, recovery processing is carried out in such a way 

jobs is issued. w that the account has already been recorded. Therefore, 

Moreover, a job, which was in the startwait and it is possible to check whether or not the account is 

passwofdwaft states when abnormally terminated, recorded. 

is again rendered in the startwait and passwordwait Moreover; in this errfcotf rrtent. the job scheduling 

states when an enabled acknowledgement b section decrements a requestCounter, which repre- 

accepted from the job execution section 413- is sents the number of requests for printing a document to 

ff there is no document to which a processing the job execution section 413, every time the print 

request should be issued, and if the processing of a request is issued to the job execution section 41 3. Upon 

job has already been completed, the job is moved receipt of an acknowledgement of the conpf etion of 

to the terminate queue and is rendered in a team- printing processing from the job execution section, the 

noted status. Then, the reason Is sent to so job scheduling section increments a completeCoumer 

complete_wrth_error. which represents the number of times document 

In the case of a BC Job. documents which are processing is terminated. In this way, the reqeust- 

queued at the time of recovery are handled as one Counter and the cornpteteCourrter are matched wrtti 

job. (fmereisadocurfientwimoutamasterfilefor each other. Hence, if processing is interrupted, the 

storing print data of a Job, the document is aborted ss number of times (requestCourtter) a request for printing 

(3f) Recovery processing of terminate queues q7 a document is issued to the job execution section 413 

and qB can be appropriately set. 

Jobs, retained in the terminate queues q7 and As has been described above, according to the 

qS at the time of recovery, are rendered in a term'- sixth embodiment upon receipt of a job processing 

rated status. Further, as regards jobs aborted as a so request from a terminal, the job scheduling unit sched- 

resutt of the abriorrnal termination are rendered, the ules a job while moving the job from one queue to 

reason of the jobs Is set to cancelfedjDyjj&er. another queue depending on the state of that Job. Even 

if a failure arises during the scheduling of a job, recovery 
Through the execution of a series of the above urrit recovers the previous state of each of jobs retained 
mentioned processing, the recovery processing section as In a plurality of queues at the time of recovery from the 
4i2e can recover the jobs retained in each queue. failure. Even if a system failure arises, the influence of 
As previously mentioned, according to the present the system failure can be reduced, and job processing 
embodiment, upon receipt of a job processing request can be executed as instructed by the user, 
from the terminal 411a and 411b, the job scheduling With reference to Figs. 44 to 51, a job processing 
section 412b schacfries jobs while moving the Job from 40 system according to a seventh embocfiment of the 
one queue to another queue depending on the state of present invention win be descrfced The job processing 
that job. Hence, it becomes possfcle to carefully man- system of this embodiment is intended to simply modify 
age jobs. the attribute of a job. The overall configuration (shown in 
If any failure arises during the scheduling of jobs, Fig. 45] of the job processing system of the seventh 
the recovery processing section 41 2e recovers the pre- 45 embodiment is substantiaBy the same as that of the 
vious state of each of jobs retained in the plurality of sixth embodiment (shown in Fig. 42), the same refer- 
queues at the time of recovery from the failure. Even if a ence numerals are provided to designate corresponding 
system failure arises, the influence of the system failure features shown in Fig* 42, and hence the detailed expla- 
can be reduced, and job processing can be executed as nation thereof will be omitted here for brevity. Moreover, 
instructed by the user. so since the configuration of job information of the seventh 
Further, in this embodiment, the status of job infor- embodiment is the same as that of the sixth embodi- 
mation is rewritten after the job information has been ment (shown in Fig. 44), Fig. 44 used In describing the 
moved, and recovery processing is carried out based on sixth embodiment is quoted to the extent necessary, 
the practical queue which retains the job. Hence, it is In Fig. 45, the job scheduling section 412b resides 
possible to efiminate inconsistency between the status 65 in an attribute modification section 5i2e which modifies 
of job information and the practical queue retaining that attrfoute information in response to a request for modi- 
job inforniatfon, fying the attribute information of a job. 

In this embodiment job irrformatfon is defeted after Upon receipt of the request tor modifying the 

a master f 3e has been deleted, and if the master file is attribute of a job the attribute modification section Sl2e 
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checks whether or not the attribute of that job is change- 
able. If the attribute is changeable, the attribute modifi- 
cation section changes attribute information of the job 
after having checked whether or not the attribute infor- 
mation should be changed. 

This attrtoute modification section 51 2e checks 

(1) whether or not the attriwte of the job is change: 
able; end 

(2) whether or not the attribute Information to be 
changed is appropriate, tf the modification of the 
attribute information is possible, the attribute Infor- 
mation of the job will be changed. 

Specifically with regard to the check designated by 
(1), (tie checked 

(1a) whether or not the job information of a job des- 
ignated go as to change Hs attribute is in the hold 
queue q2: 

(1b) whether or not the job information of a job des- 
ignated so as to change te attribute i$ in the printer 
queue q5 or qS, and whether or not the job is not 
currently processed and has never been inter- 
rupted in the past; and 

(1c) whether or not the job information of a job des- 
ignated so as to change its attribute is present in 
the pause queue q4 ( and whether or not the job has 
never been interrupted in the past 

Each of these checks will be described. 

(1 a) Check as to whether or not job information is in 
the hold queue q2 

A job whose job Information is queued in the 
hold queue q2 is a non-scheduled jab specified by 
the user as has been descrfoed above, and that job 
has been rendered in an instruction waiting state 
from the beginning by the user. 

For this reason, if the job information is in the 
hold queue q2, it means that no processing has 
never been executed since the job was accepted 
Therefore, the attribute of that job can be changea- 
ble. 

When jobs in a start waiting state (startwatong), 
an end waiting state (endwarting), and a password 
input waiting (passwordwartfng) are retained In this 
hold queue q2, the system may be constructed so 
as not to allow the attribute information of these 
jobs to be changed in view of the fad that these 
jobs are in a waiting state. For convenience of 
explanation, in this embodiment an explanation win 
be given of a user-specified nonsctiedufed job by 
focusing on this job. 

(1b) Check as to whether or not job information is in 
the printer queue q5 or cjS, and whether or not the 
processing of the job has never been interrupt the 
now and before now 
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Even when the job information is in the printer 
queue q5 or q$, the job in a processing wait state is 
not subjected to any processing in principle. 
Accordingly, the attribute of that Job Is changeable. 

However, if a pause instruction is issued while 
the job is being processed, and if the job once tem- 
porarily moved to the pause queue is in the printer 
queue q5 or q6 according to a resumption instruc- 
tion, the change of the attribute is not admitted in 
order to obtain a match between the document hav- 
ing been printed and the document which is proc- 
essed from now. 

(1c) Check as to whether or not the job information 
is in the pause queue 4, and whether or not the pre- 
vious job state is being processed 

A job whose job information is retained in the 
pause queue q4 is not processed because that job 
is instructed to pause. For this reason, in principle, 
the attribute information is changeable. 



However, the jobs whose job information is retained 
in the pauses queue q4 include a job which was sub- 
jected to a pause instruction while being printed. If the 
attribute information of such a job which was subjected 

2$ to interruption while being printed is changed, It 
becomes difficult to obtain a match between the docu- 
ment which has already been printed and the document 
which will be printed later. 

To prevent this, it is not admitted to change the 

so attribute of a job which was subjected to interruption 
while being processed. 

In this way, the attribute modification section 51 2e 
confirms a queue which retains job information of jobs 
designated so as to change their attributes. If the jobs 

3£ are retained I n the hold queue c£, the attribute modifica- 
tion section 51 2e admits the modification of the 
attributes ol the jobs, If the jobs are in the printer queues 
q5 and q6, and the pause queue q4. the modification of 
the attributes of the jobs is admitted on condition that 

40 the jobs are not being processed. 

Procedures for confirmation of the state of a job 
carried out by the attrbute motif [cation section 51 2e will 
be described. 

Fig. 46 is a flowchart showing procedures for corrfir- 
45 mation of the state of a job carried out by the attribute 
motffication section 51 2e shown in Fig. 45. 

As shown in Hg. 46, upon receipt of an Instruction 
for the modification of the attribute information of a job, 
the attribute modification section 51 2e checte that the 

so job information of the specified job is present in any 
queue (step S4301). If the job information is not present 
in any of the queues, an error notification is issued to 
the user, and then the processing is terminated (steps 
S4302 and 34303). 

55 On the other hand, if the job information is present, 
it is checked whether or not the job is being processed 
(step $4304). K the job is being processed, the attribute 
information of that job is deemed as being unohartgea- 
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We (step S43Q9), and hence the processing is termi- 
natec*. 

If the job is not being processed, it is checked 
whether or not the job information of that job is retained 
in the hold queue q2 (step S4305). If the job information 
is held in the hold queue q2, the attribute information of 
that job is deemed as being changeable. 

If the job information of this job is retained in the 
printer queue q5 or q6, or the pause queue q4 (step 
S4306), it is further checked whether or not the job is 
being processed (step S4307). 

Specifically; H is checked whether or not the Job has 
previously been processed by checking whether or not 
the previous state of the job information 
(previcusJo_state) is In a processing state (process- 
ing). 

Asa result of this, if the job was not previously in the 
processing state, the attribute information of that job is 
deemed as being changeable (step S4308). On the 
other hand, if the job was previously in the processing 
state, the modification of the attribute information of the 
job i$ not admitted (Step S4309), 

If the job information is present in a queue other 
than the hold queue q2, the pause queue q4, and the 
printer queue q5 or qS, the modification of the attribute 
information of the job is not admitted (step S4309). 

In other words, when the job information is present 
in either the terminate queue q7 or q8, the processing of 
that job has already been completed- Further, when the 
job irifbrrnation is present In the spool queue q1, the 
acceptance of an AC job has not been completed yet 
Moreover, when the job information is in the wait queue 
q4, the job is waiting for a password input and therefore 
the attribute information of that job should not be 
changed. 

Through the execution of a series of the previously 
mentioned processing, it Is possible to check whether or 
not the correction of the attribute information of a job is 
possible depending on the state of the job when an 
instruction for the modification of the attribute informa- 
tion of that job is accepted. 

Subsequently, an explanation will be given of a 
check as to whether or not the attribute information 
which the attribute modification section 512e corrects 
(2) is appropriate. 

If the previously mentioned job is in the state in 
which the attribute Information thereof is changeable, 
the attribute information can be modified in principle. 
However, the user attempts to provide erroneous 
attribute information, the modification of the attribute 
information should not be admitted. 

To prevent such erroneous modification of the 
attribute information, a check is made for the following 
three points with respect to the attribute information 
specified and corrected by the user: namely, 

(2a) whether or not an attribute not supported by 
the job scheduling device 412 is specified; 



(2b) whether or not multiple values (MuW_Value) 
are provided as an attribute value to an item where 
a single value (Singlejvalue) should be provided; 
and 

5 G^)^^^ornotmeatm"buteffiformationof a job 
which the second and later documents possess is 
specified. For (2c), when a one-job muttidocument 
is used, each document possesses the attribute 
information of a job. On the assumption that the 

io attribute information the first document possesses 
must be changed in order to change the attribute 
information of the job, it is checked whether or not 
the attribute information which the second and later 
documents have is specified- 

15 

Rg. 47 is a flowchart showing procedures for the 
confirmation of the attrftxite information canted out by 
the attribute modification section 512e. 

As shown in Fig. 47, upon receipt of the corrected 

20 attribute Information specified by the user, the attribute 
modification section 51 2e checks whether or not the 
attribute information includes an attribute which is not 
supported by the job scheduling device 412 (step 
$4401). If the attribute information indudes the attribute 

25 which is not supported by the job scheduling device, an 
error acknowledgement is issued (step S4402), and the 
processfrig Is terminated. 

On the other hand, if the attribute information only 
comprises the attribute supported by the job scheduling 

30 device 412, it is checked whether or not multiple values 
(MuftMfelue) are provided as an attribute value to an 
Item where a single value (Single_VaIue) should be pro- 
vided {step $4403)- If the multiple values are provided, 
an enror acknowledgement is issued (step $4402), and 

35 the processing is terminated. 

To the contrary, if the multiple values are not pro- 
vided, it is confirmed whether or not the job anrbute 
information of the second and subsequent documents 
for the one-job muttidocument is specified (step S4404), 

40 and If the attribute information of the second and subse- 
quent documents is specified, an error acknowledge- 
ment Is issued (step S4402), and the processing is 
terminated. 

If the attribute information of a job of the first docu- 
46 ment is specif ted, it is further checked whether or not a 
document number (o^curneritjsequent^_nurnber) is 
specified. 

As a result of this, if a document number is speci- 
fied, the attribute information of only the specified docu- 

so ment is changed (step S4406). tf the document number 
is not specified, the attribute information of all docu- 
ments included in that job is changed (step S4407). The 
modification of the attribute information is deemed as 
being changeable (step $4408), and the processing is 

5s terminated. 

Through the execution of a series of the previously 
mentioned processing, it becomes possible to reduce 
the chance that the user provides erroneous attrftxite 
information. 
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Subsequently; an explanation will be given of pro- Through the execution of a series of the previously 

cedures for modification of the attribute information mentioned processing, ft is possible to confirm correc- 

which the attribute modrTicat'on section 512e carries out tions of the qualifier and attribute value depending on 

after having completed the confirmation of a job status the conditions of the modifier operator (modify operator) 

as shown in Fig. 46 and the confirmation of attribute $ and the qualifier (qualifier) or the setting conditions of 

information as shown in Fig. 47. the attribute value. 

When the user modifies the attribute information. The above descriptions are directed to explain the 

the user specffies a modifier operator (rnodrfyoperator) case where the user sets an attrfcute value by himself, 

and an attribute value (value). At that time, it is possible and an explanation of the case where the default value 

for the user to simuftaneousty specify a qualifier (quali- 10 is used was omitted. Herainbalow, an explanation wfll 

f ier). Alternatively, it is also possible to specify the mod- be given not only of the case where the user himself 

tfier operator and the qualifier without designating the sets the attribute value but also of a modified example in 

attribute value, which an attribute value can be set using the default 

The qualifier is a parameter showing either true or value, 
false, and represents that an attribute with its qualifier 15 Fig. 49 is a Hock diagram showing the overall con- 
being set to true must be processed using the specified figuration of a job processing system used in a modtfied 
attribute value. If the attribute with its qualifier being set example. 

to true cannot be processed using the specified As shown in Fig. 49. the job scheduling device 412 

attrfoute value, that job Is processed as an error. is provided with an attribute modification section 460a 

For example, rf a qualifier of the attribute which das- 20 which allows the user to set an attribute value by himself 

ignates paper size of a certain job is set to true, and rf an and also permits the modffication of an attribute using 

attribute value of that attribute is specified to true, the the default value. 

job must necessarily printed on M size paper when the This attribute modification section 460a can fetch a 

job b executed. If it is impossible to print the jab on A4 defend attrfoute information from a default profile 460b 

size paper, that job is processed as an error. 25 which holds a default attribute information as needed, 

Moreover, any one of replacement (replace), addi- when an attribute modification instructor using a 

tion (add), deletion (remove value), and the setting of a default value is received. 

default (set_to_default) can be specified for the modifier Specifically, if the user sets a default 

operator (modify operator). (seLtojdefault) to the modifier operator (modify opera- 

Where the setting of a default (setjojdefeult) Is so tor), and if the attribute modification section 460a 

specified for the rr^Hierope^lc^ (modify operator) will accepted the default (seOo.defaulQ, a necessary 

be described using a modified example which wffl be default wfD be fetched from ihe default profile 460a, 

explained later. The default profile 460a is a storage section for 

Rg. 46 is a flowchart showing procedures executed storing default attribute information, and it is possible to 

when the attribute Information is changed by the 3$ have prepared a plurality of default profiles to which drf- 

attribute irtforirtation modification section 512a shown in ferent default values are set. When the user sets default 

Rg. 45. values, it becomes possible for the user to change 

As shown in Fig. 46. to begin with, it is checked attribute information to desired attribute information by 

whether qr not the modifier operator (modify operator) is selecting a default prof 3e having desired attribute infor- 

specifted (step S4501). tf the modifier operator is not 40 matron and inputting a fie name for that default file, 

specified, error processing is executed (step S4502), An explanation will be given of where attrfoutes are 

and the processing is terminated. changed without the use of default attrfoute information 

On the other hand, if the modifier operator (modify and where attributes are changed with the use of default 

operator} is specified, it is further checked whether or attribute information. 

not the qualifier is specified (step $4503). If the qualifier 49 Figs, 50a and SOb are schematic representations 

is specified, a value of the qualifier is corrected as showing one example of the case where attributes are 

instructed (step S4504). However, tf the qualifier Is not changed without the use of default attribute information 

specif led. Ihe processing proceeds to step $4505- and the case where attributes are changed with the use 

Subsequently, it is checked whether or not the of default attribute information, 

attribute value is specified (step S4505). If the attntxite so As shown in Rg, 50a, on the assumption that 

value is not specified, it is further checked whether or attribute information 470a of a job consists of five 

not the modifier operator (modify operator) Is set to the attributes A(«at), B(-b1), C(«cl), D(-di), and E(«el), 

default value (setjojdefaulf) (step S4506). when an instruction 70b for changing the attribute B to 

As a result of this, if the attribute value is specified, b2 is received from the user, the attrfoute modification 

and If the modifier operator is set to the default value ss section 460a generates new attribute information 470c 

without the designation of the attribute value, the with its attribute B being changed from bl to b2 as 

attribute value is corrected (step $4507). H the attribute instructed by the user. 

value is not specified, and if the modifier operator is not On the other hand, as shown in Rg. 50b, on the 

set to the default value, the processing is terminated. assumption that there are three types of profiles, i e., 
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default profiles X, Y, and Z, when an instruction 471b for 
changing the attribute B using the default profile X is 
received, the value b3 of the attrbute B is fetched from 
the default profile X and the attribute information 470a 
is changed using the attribute value b3. 5 

As a result of this. His possible to obtain new 
attribute Information 471c with the value of the attribute 
B being changed to b3. 

In the case of the one-job nudtidocu merit the 
number of documents included In a job differs depend- 10 
ing on jobs. For this reason if an instruction for chang- 
ing an attribute with the use of the default value is 
issued by specifying not a document but a job, a default 
value is set to the attribute information of a job which all 
documents included In the Job possess. is 

However, if the user knows the number of docu- 
ments Included In one Job, It is possfote to specify the 
attribute modification section in such a way that the 
attribute of the default file X is applied to documents 1 
and 2 and the attribute of the default file Y is applied to so 
documents 3 and 4. 

Processing procedures executed by the attribute 
modification section 460a w3l be described. 

Rg. 51 is a flowchart showing procedures for modi- 
fication of attributes carried out by the attribute modifi- 25 
cation section 460a shown in Fig. 49. 

As shown in Fig. 51. to begin with, upon receipt of 
an instruction for modification of attribute information, 
the attribute modification section 460a checks whether 
or not the user specified an attribute value (step S4801 }. 30 
ff the attribute value is specified, the attribute value is 
utilized (step S4S02). If the attribute value is not speci- 
fied, an attribute value retained in the default profie is 
utilized (step S4803). 

tf there are a plurality of default profiles, and if a ss 
default profie is specified, an attrfcute value of that 
default profile is used. However, if the default profile Is 
not specified, the attribute value of the first profile is uti- 
lized. 

It is checked whether or not the job is the one-job aq 
muttidocument (step $4804). If the job is the one-job 
muftUocument the attribute information is corrected 
using the attrfoute value (step S4805). 

On the other hand, if the job is the one-job multi- 
document; it is checked whether or not a profile having *s 
an attribute to be changed is specified in such a way as 
to correspond to a document (step S4806). If the profile 
is not specified corresponding to a document, the 
attribute information of ad documents is corrected using 
the same attribute value (step S4807). so 

On the other hand, if the profie is specified corre- 
sponding to a document, the attribute information is cor- 
rected using an attribute value specified to each 
document (step 54808), and the processing is termi- 
nated. 55 

Through a series of the above mentioned process- 
ing, it is possible to change attribute information not only 
using the attribute value specified by the user but also 
using the attrfcute value stored in the default profiles. 



57 A2 84 

As previously mentioned, according to the seventh 
embodiment, if a print job processing request is 
received from the terminal 41 1 a or 41 1 b, the job sched- 
uling device 412b schedules print jobs while moving a 
print job from one queue to another queue depending 
on the state of the print job. If an Instruction for modifica- 
tion of attribute information Of the print job is received 
during the scheduling of the print job, the attribute mod- 
ification section 51 2e changes the attribute information 
only when the print job is in the state wherein the 
attribute information thereof is changeable, and when 
the instruction for modification of the attribute informa- 
tion is free from errors. Even if attribute information ts 
erroneously specified, It Is possible to easily change the 
attrfcute information while reducing a user's burden, a 
drop in the use efficiency of a network, and print wafting 
time. 

In the modified example, the attribute modification 
section 460a fetches the default attribute value from the 
default profile 460b and modifies the attribute informa- 
tion. By virtue of such a configuration, it becomes possi- 
ble to modify the attribute information without the 
specification of the attribute value by the user. 

In the seventh embodiment and the modified exam- 
ple thereof, an explanation was only given of the case 
where the attrfoute modification section S12e is pro- 
vided in the job scheduling section 12b. However, the 
attribution modification section 51 2e can be provided 
independently outside the job scheduling section. 

Ctaims 

1. A job processing system comprising a terminal 
equipment for issuing a job request by handling a 
plurality ol documents as one job. and a job sched- 
uling device which sequentially processes jobs by 
storing the Jobs, received from the terminal equip- 
ment through a network, in a queue and sending a 
job execution section a processing request relating 
to a document specified by the job stored in the 
queue, 

said terminal equipment comprising: 
attribute information adding means for adding 
information which specifies a job output 
method to a job request as attribute information 
of the job, and 

said job Scheduling device comprising: 
attribute information setting means for acquir- 
ing attribute information induded in the 
received job and sets the attribute information 
to information which specifies a job and a doc- 
ument; 

a queue for storing, as a job, a group of items of 
the information which specify a job and a docu- 
ment; and 

output result control means which, upon refer- 
ence to the information items which specify a 
job and a document with respect to the job 
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stored in the queue, controls the processing 
request issued to the job execution section in 
such a way that a specified number of copies of 
the Job are output using the information which 
specifies a job output method. 5 

2, A Job processing system comprising a terminal 
equipment for issuing a job request by handling a 
plurality of documents as one Job, and a job sched- 
uling device which sequentially processes jobs by 10 
storing the jobs, received from the terminal equip- 
ment through a network, in a queue and sending a 
job execution section a processing request relating 
to a document specified by the job stored in the 
queue, is 

said terminal equipment comprising: 
attribute information adding means lor adding 
information relating to the number of copies of 
the Job and Information relating to a job output 20 
result to the job request as job attribute infor- 
mation, and 

said job scheduling device comprising: 
attribute Information setting means for acquir- 
ing attribute information included in the ss 
received job and sets the attribute information 
to Information which specifies a job and a doc- 
ument 

a queue for storing, as a job, a group of items of 
the information for specifying a job and a docu- w 
ment; and 

output result control means which, upon refer- 
ence to the information for specifying a job and 
a document with respect to the job stored in the 
queue, controls the processing request issued & 
to the job execution section in such a way mat 4. 
a specked number of copies of the job are only 
output in a coflated manner if collation process- 
ing is specified in the information relating to a 
Job output resuft using the information which 40 
specifies a job and a document or in such a 
way that a specified number of copies of the job 
are onfy output in an uncoJtated manner if 
uncollation processing is specified in the infor- 
mation relating to the job output result using the 45 
trrformation which specifies a job and a docu- 
ment 

3. A job processing system comprising a terminal 
equipment for issuing a processing request by nan- so 
cHing a pluraitytf documents as one job, a job exe- 
cution section for printing the documents, and a Job 
scheduling device which accepts a document input 
from the terminal equipment through a network and 
issues a processing request relating to that docu- ss 
ment to the job execution section, 

said terminal equipment comprising: 



control irrformation specifying means for speci- 
fying a processing start wart for a leading docu- 
ment among the plurality of documents, and 
said jab scheduling device comprising; 
preparation means for preparing information 
which specifies a received document; 
queuing means for storing the prepared infor- 
mation which specifies the document by asso- 
ciating the information on a job -by-job basis; 
control information setting means which, if a 
processing start wait is specified for the leading 
document among a plurality of received docu- 
ments, sets the processing start wait to infor- 
mation for specifying this leading document; 
and 

control state setting means which, if the 
processing start wait is set to information which 
specifies the leading document of the job 
stored in said queuing means, renders that job 
in a processing start wart state, 
wherein said job scheduling device sequen- 
tially retrieves jobs stored in said queuing 
means when the job execution section 
becomes enabled to accept processing, issues 
a processing request for a corresponding doc- 
ument when there is irrformation specifying a 
document to which a processing request can 
be issued, and when a job is placed in the 
processing start wait state, prevents the issue 
of processing requests with respect to a docu- 
ment for that job and documents for subse- 
quent jobs until that job is released from the 
processing start wait state by a user's instruc- 
tion or a timeout 

A job processing system comprising a terminal 
equipment for issuing a processing request by han- 
dling a plurality of documents as one job, a job exe- 
cution section for printing the documents, and a job 
scheduling device which accepts a document input 
from the terminal equipment through a network and 
issues a processing request relating to that docu- 
ment to the job execution section, 

said terminal equipment comprising: 
control information specifying means for speci- 
fying a processing completion wait for a leading 
document among the plurality of documents, 
and 

said job scheduling device comprising: 
preparation means for preparing irrformation 
which specifies a received document; 
queuing means for storing the prepared infor- 
mation which specifies the document by asso- 
ciating the irrformation on a job-by-job basis; 
control information setting means which, if a 
processing completion wait is specified for the 
leading document among a plurality of received 
documents, sets the processing completion 
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wait to information for specifying the leading 
document; and 

control state setting means which, if the 
processing completion waft is set to information 
which specifies the leading document of the job s 
stored in said queuing means, renders that job 
in a processing completion waft state, 
wherein said job scheduling device sequen- 
tial retrieves Jobs stored in said queuing 
means when the job execution section to 
becomes enabled to accept processing, issues 
a processing request for a corresponding doc- 
ument when there is Information specifying a 
document to which a processing request can 
be issued, and when a Job is placed in the 15 
processing completion wait state, prevents the 
issue of processing requests with respect to a 
document for that job and documents for sub- 
sequent jobs until that job is released from the 
processing completion wart state by a user's so 
instruction or a timeout 

5. A job processing system comprising a terminal 
equipment for issuing a processing request by han- 
dling a plurality of documems as one job, a job exe- ss 
cution section for printing the documents, and a job 
scheduling device which accepts a document input 
from the terminal equipment through a network and 
issues a processing request relating to that docu- 
ment to the job execution section, so 

said terminal equipment comprising; 
control information setting means for specifying 
a password input wait for a leading document 
among the plurality of documents, and ss 
said job scheduling device comprising: 
preparation means for preparing information 
which specifies a received document; 
queuing means for storing the information 
which specifies the document by associating 40 
the information on a job-by-job basis; 
control information setting means which, if a 
password input wait is set for the leading docu- 
ment among a plurality of received documents, 
sets the password input wait to information *s 
which specifies that leading document; and 
control state setting mean6 which, If the pass- 
word input wait state is set to information which 
specifies the leading document of the job 
stored in the queuing means, renders that jab so 
in a password input wart state, 
wherein said job scheduling device sequen- 
tially retrieves jobs stored in said queuing 
means when the job execution section 
becomes enabled to accept processing, issues ss 
a processing request for a corresponding doc- 
ument when there is information specifying a 
Document to which a processing request can 
be issued, and when a job is placed in the 



password input wait state, prevents the Issue of 
processing requests with respect to a docu- 
ment of thai job and documents of subsequent 
jobs until thai job is released from the pass- 
word input wait state by a user's instruction or a 
timeout. 

64 A job processing system comprising a terminal 
equipment for issuing a processing request and a 
job scheduling device which sequentially processes 
jobs by storing the jobs received from the terminal 
equipment in a queue and issuing a processing 
request, relating to a document specified by the job 
stored in the queue, to a job execution section, 

said terminal equipment comprising: 
attribute information adding means tor adding 
information relating to job wait control and mes- 
sage information relating to the wart control to 
the job request as attribute information, and 
said scheduling device comprising: 
job information preparing means for preparing 
job information which specifies a received job; 
attribute information setting means for setting 
attribute Information included in the received 
job in the job information; 
a queue for storing the prepared job informa- 
tion in order; 

control state setting means which, if wait con- 
trol is set to the job information stored in said 
queue, renders a job associated with that job 
Information In a wait control state when 
processing of that job is started or completed; 
and 

message information informing means which, 
when the job enters the wait control state, 
informs said terminal equipment of message 
information set with respect to that job, 

7. A print processor which prints a document in 
response to a job request received through a net- 
work, said print processor comprising: 

job accepting means for accepting the job 
request; 

queuing means for storing the accepted jobs in 
sequential order; 

output means for printing a ctocurnent specified 
by the job stored in said queuing means; 
converting means for converting the document 
into a format which said output means can 
interpret; and 

conversion control means for causing said con- 
verting means to convert a document which 
needs to be converted when being printed by 
said Output means, 

wherein said converting means informs said 
conversion control means that it can carry out 
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conversion when conversion processing 
becomes available, and 
wherein said conversion control means 
retrieves a document in a format which said 
otrtput means cannot interpret from among the s 
documents specified by the job stored in said 
queuing means, and causes said converting 
means to convert the format of that document 

a The print processor as defined In claim 7, wherein 10 
said job accepting means accepts a job request 
including information which means that Information 
for specifying a document is transmitted in several 
oivided parts, and information which specifies a 
document included In the job request is 

wherein said queuing means comprises a 
spool queue for temporarily storing information 
which specifies a job and a document untf 
information for specifying ad documents no 
included in the job is completely received, a 
printer queue corresponding to said output 
means, and queue managing means for mov- 
ing information specifying a document and a 
job which has the complete Information for 25 
specifying all of the documents from said spool 
queue to said printer queue, and 
wherein said conversion control means 
retrieves documents in a format, which said 
output means cannot Interpret, from said so 
printer queue to said spool queue one after 
another, and causes said converting means to 
convert the format d those documents. 

9. A print processor which carries out printing upon ss 
receipt of a job processing request including an 
ffistnjctjon for processing print requests for a plural- 
ity of documents as one job and scheduling 
attributes, from a plurality of terminals through a 
network, said print processor comprising: 40 

timer means which* upon receipt of a job 
processing request from the terminal, checks 
whether or not a next print document was 
received within a predetermined period of time 45 
by monitoring a series of documents included 
in the job processing request; 
scheduling attribute judging means which* 
upon receipt of the job processing request 
judges whether the scheduling attributes are so 
after-compfete attributes which carry out 
scheduling in such a way that the execution of 
a job is started upon receipt of all print docu- 
ments related to the job or before-complete 
attributes which carry out scheduling In such a 55 
way that a job is executed with respect to a 
received print document every time each print 
document is received; 



final document processing means which, when 
said timer means has judged that the next print 
document could not be received within a prede- 
temtined period of time during the reception of 
the job processing request handles a print 
cfocurnent which was received immediately 
before this judgement as a final document of 
the current job, if the scheduling attributes are 
the after-complete attributes; and 
job completion processing means which, when 
said timer means has judged that the next print 
document could not be received within a prede- 
termined period of time during the reception of 
the job processing request, completes the job 
by handling a print document which was 
received immediately before the judgement as 
the final document of the current job, if the 
scheduling attributes are the before-complete 
attributes. 

10. The print processor as defined in claim 9, further 
comprising final document decision means for 
deciding the completion of the series of print docu- 
ments upon receipt of the job processing request. 

11. The print processor as defined in claim 10, further 
comprising printer selecting means which, if the 
scheduling attributes are the before-complete 
attributes! selects a printer when said final docu- 
ment judging means judges a received document to 
be the final print document in the case of the sched- 
uting attributes of the after-complete type, and 
when said final document processing means deals 
the print document immediately before the judge- 
ment 

12. A print processing method for use in a print proces- 
sor in the case where a receiving failure arises dur- 
ing receipt of a job processing request which 
indudes an instruction for processing prim requests 
for a plurality of documents as one job and schedul- 
ing attributes, from a plurality of terminals through a 
network, said print processing memod comprising 
the steps of: 

judging whether or not a next print document 
was received within a predetermined period of 
time by monitoring the time at which the next 
print document is received while a series of 
print documents included in the Job processing 
request from the terminal are received; 
judging, from the received job processing 
request whether the scheduling attributes are 
after-complete attributes which carry out 
scheduling in such a way that the execution of 
a received job is started upon receipt of all print 
documents related to this job or before-oom- 
ptete attrtoutes which carry out scheduling in 
such a way that a job is executed with respect 
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to a received print document every time a print 
document is received; 

executing a job by handling a print document 
received immediately before the judgement of 
the reception of the next print document as a 
final print document of this job when the next 
print document is not received within a prede- 
termined period of time, if the scheduling 
attributes are the after-complete attnbutes; and 
completing the Job by dealing a print document 
received immediately before the judgement of 
the reception of the next prim document as the 
final document of this job when the next print 
document is not received within a predeter- 
mined period of time, if the scheduling 
attributes are the before-complete attributes. 



14. The job processing device as defined in claim 13, 
further comprising job state control means which 
manages interruption information, representing an 
interrupted state of a job, as attribute Information of 
the job when the job being executed by sajd job 
execution means is interrupted In response to the 
job processing interruption request wherein the 
execution of the job Is resumed with reference to 
the interruption information in response to the job 
resumption request 

15. A job scheduling device which sequentially stones 
jobs, for which processing requests were received 
from terminals, in a queue and sequentially proc- 
esses the jobs held in the queue using a job execu- 
tion section, said job scheduling device comprising: 

a plurality of queues provided corresponding to 
states of the jobs; 



1Q 



1S 



25 



13- A job processing device which sequentially exe- 
cutes jobs for which processing requests were 
accepted, said job processing device comprising: 20 



fast queuing means for sequentially storing 
jobs for which processing requests were 
accepted; 

second queuing means tor sequentially storing 
jobs whose processing is to be imerrupted from 
among the jobs stored in said first queuing 
means; 

queue control means which moves the job 
stored in the first queuing means from said first 
queuing means to said second queuing means 
in response to a job processing interruption 
request and moves the jobs stored in said sec- 
ond queuing means from said second queuing 
means to said first queuing means in response 
to a job resumption request; and 
job execution means tor sequentially executing 
the jobs stored in said first queuing means. 



scheduling means for scheduling the jobs 
using the plurality of queues; and 
recovery means tor recovering previous state 
of each of the jobs being held in the plurality of 
queues, at the time of recovery from a failure, if 
any failure occurred while the jobs are being 
scheduled by said scheduling means. 

16. Ajobscheduling device for storing, in a queue, print 
jobs which include print data and attribute informa- 
tion and for which processing requests were 
received from terminals, and for sequentially print- 
ing the print jobs held in the queue based on the 
attribute information using a job execution section, 
said job scheduling device comprising: 

a plurality of queues provided oorresponolng to 
print job states; 

scheduling means for scheduling the print jobs 
using the plurality of queues; and 
attribute modifying means for modifying the 
attribute information only when a print job can 
be changed at the time that an instruction for 
modifying the attribute information of the print 
job is received, and when the instruction is free 
tram errors- 
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